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SECTION 2-1 


INTRODUCTION 


1. GENERAL. 


It has been said that communications 
are the heart of modern warfare. The 
antenna system is an extremely import- 
ant part of the communications system. 
This has been demonstrated by the num- 
ber of communications failures and op- 
erational difficulties in the fleet which 
were caused by the antenna system. Its 
importance warrants the best methods 
and procedures for initial installation 
and subsequent maintenance. 

In recognition of the need for increased 
efficiency and reliability of shipboard 
antenna systems, the Bureau of Ships 


instituted the antenna program. The 
major responsibility for formulating an 
efficient antenna system rests with the 
Bureau, where various engineering rec- 
ommendations and equipment develop- 
ments are coordinated into plans. The 
installing activities are responsible for 
converting these plans into actual in- 
stallations. This phase is very import- 
ant, as the effectiveness of an antenna 
system can be no better that the installa- 
tion practices observed. 


The purpose of this chapter is to pre- 
sent the recommended installation prac- 
tices for shipboard antenna systems. 
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WIRE ANTENNAS 


1. GENERAL. 


In comparison with past practice, wire 
antennas are not used as commonly to- 
day in shipboard radio antenna installa- 
tions. Thisis evidenced by theincreas- 
ing use of whip and dipole antenna as- 
semblies. In some installations; wire 
antennas are used solely as emergency 
antenna systems. 

Awire antenna consists of a wire rope 
suspended either vertically or horizon- 
tally from a yardarm or the mast itself 
to outriggers, another mast, or to the 
superstructure. 

The following paragraphs discuss the 
fittings commonly used in wire antenna 
installations. 


2. WIRE ROPE. 
Antenna wire is usually a twisted, 
stranded, non-insulated, phosphor or 


silicon-bronze wire. Phosphor-bronze 
wire is used because of its corrosion- 
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resisting and non-magnetic properties. 
It hasless strength than steel wire rope 
and, therefore, working loads should be 
less. 


For transmitting wire antennas a 5/16" 
diameter, type C (6x19), phosphor-bronze 
wire rope is usually employed. (A 6x19 
wire rope has six strands with nineteen 
wires per strand. ) 

For receiving wire antennas a 1/8" 
diameter, 7-#18, phosphor or silicon- 
bronze wire is used. (Consists of 7 
strands of #18 wire.) In some cases, 
the phosphor-bronze wireis supplied with 
a vinylite insulating jacket. 

The "General Installation Specifica- 
tions for Shipboard Radio Transmitting 
Antenna Systems", RE 66A 430, sets up 
the following requirements for antenna 
wire: 


a. 6x19 wire rope shall be in accord- 
ance with Navy Department Specifica- 
tion 22 R3. 
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TABLE 2- 1, CHARACTERISTICS OF TYPEC (6x19) PHOSPHOR BRONZE WIRE ROPE 


enntneEeeneREEEnRRnmeeneinE Gamencmneemmmmennsenne 


: Maximum Approx. Nominal 
Nominal Approx. PP omina 
Diameter | Allowable Cireuck Weight Breaking 
(Inches) Diameter (Inches) Per Foot | Strength. 

|(Inches) | ' (Pounds) | (Pounds) 
5/16 11/32 1 
3/8 13/32 1-1/8 
7/16 15/32 1-1/4 
1/2 17/32 1-1/2 


b. 7-#18 wire shall be in accordance 
with Specification MIL-W -17211 (Ships). 

c. Sizes may be varied slightly from 
those specified in order to suit special 
physical or electrical requirements or 
to correspond with sizes specified for 
an associated or adjacent antenna which 
may be used interchangeably. 

d. Shall be one of continuous length 
from entrance insulator to the extreme 
end, 

e. Shall be free from kinks, sharp 
bends, deformed spots and _ broken 
strands. 


Table 2-1 shows some of the charac- 
teristics of a few of the more common 
sizes of Type C (6x19) phosphor -bronze 
wire rope. 


Table 2-2 gives some characteristics 
for various sizes of radio antenna wire 
(uninsulated). 


Before installation, the phosphor-bronze 
wire rope and the bare antenna wire 
should be coated with heavy petrolatum. 


3. WIRE ROPE CONNECTORS. 


A connector is used to terminate the 
antenna wire. These connectors (Fiege 
connectors) are supplied in two sizes: 
MX-1177/U for 1/8" diameter, 7-#18 an- 
tenna wire and MX-1178/U for 5/16" 
diameter, 6x19 wire rope (Figure 2-1). 
They are made of manganese bronse in 
accordance with Military Specification 
MIL-B-994 (Ships). 


TABLE 2-2. CHARACTERISTICS OF RADIO ANTENNA WIRE 


Individual Strands 


AWG Nominal 
Size Diameter 


"No. of 
Strands 


0. 08081 
0. 06408 
0. 05082 
0. 04030 
0. 03196 
0. 02535 


Elongation 
for a 60" 


Pounds Minimum 1 
length | 


Per 1000 ftJ Breaking 
(nominal) 
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FOR 7-*i8 ". APPROX 
BRONZE ANTENNA = 
WIRE 


3 —24 TAP (NC-2) 


MX-1177/U ANTENNA CONNECTOR 
STK. NO. N-12-C-2035-150 
(FORMERLY 2WCE6C) 


FOR [6 DIAM (6X19) 


5 
9” 
BRONZE WIRE ROPE _ 3% 


MX-1178/U ANTENNA CONNECTOR. 
STK. NO. N-i2-S-l240- 315 
(FORMERLY SWC9C) 
Figure 2-1. Wire Rope Connectors for Shipboard Antenna Systems 
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a. INSTRUCTIONS FOR INSTALLING 
ANTENNA CONNECTOR MX-1177/U 
ON 7-#18 BRONZE ANTENNA WIRE. 
(Figures 2-2 through 2-7.) 


(1) Remove insulation, if any, and 
grip the strand vertically in a vise with 
copper-lined jaws. If there is only one 
Seizing in use, apply a second seizing 
as shown. 


END SEIZING 


SETOND SEIZING 


THIRD SEIZING 
(IF ANY) 


Figure 2-2. Step 1, MX-1177/U 


(2) Before applying the sleeve, drive 
the end of the seizing close enough to 
the end of the strand so the sleeve canbe 


SLEEVE 


COPPER LINED 
VISE JAWS 


Figure 2-3. Step 2, MX-1177/U 
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easily started over it. Using a bar of 
copper or a piece of hardwood to pro- 
tect the edge of the sleeve, drive the 
sleeve and seizing down along the strand 
untilit projectsto the dimension shown. 
With the socket screwed on a few turns, 
most of the required distance can be ob- 
tained by hammering the end of the fit- 
ting. 


(3) Grip the strand in the vise over 
the seizing so the endof the sleeve bears 
solidly against the vise jaws. Fan out 
the wires so they are untwisted and pro- 
ject straight from the sleeve. Untwist 


PLUG 
Ww 


Figure 2-4. Step 3, MX-1177/U 


the wires with pliers sothey open out as 
far as possible to form a symmetrical 
rosette and apply the plug. 


(4) Provide around bar of steel with 
the end faced off square. Apply this 
punch and drive the plug down to a mod- 
erate seat sufficient to hold the strand, 
sleeve and plug safely together, then 
grip the sleeve securely in the vise by 


_thehex. Drive the plugin solidly, mak- 


ing sure thatit goes down as far as pos- 
sible. 
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DRIVE PLUG DOWN 
TO A SOLID SEAT 


Figure 2-5. Step 4,MX-1177/U 


(5) With the fingers, bend all wires 
together behind the plug; or if necessary 
again apply a temporary one-turn seiz- 
ing wire and tighten with pliers to get 
all wires entered in the open end of the 
socket. After the wires have entered 
the socket, remove the temporary seiz- 
ing. Then push and twist the socket 
down to the sleeve until the threads are 
engaged. Screwthe socket down firmly. 


SOCKET FITTING 


TEMPORARY 
SEIZING 


e)) = 


[ { 


ll 


| 


I 


Figure 2-6. Step 5sMX-1177/U 
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If properly installed, there will be only 
one or two threads visible on the sleeve. 
Remove all seizings. 

(6) View the Fiege twist at the in- 
spection hole. If the installation has 
been properly made, the wires will be 
fully visible and twisted across the in- 
spection hole at an angle to the axis of 
the rope and the fittings. 


FIEGE TWIST AT 
INSPECTION HOLE 


Figure 2-7. Step 6,MX-1177/U 


b. INSTRUCTIONS FOR  INSTAL- 
LING ANTENNACONNECTOR MX-1178/ 
U ON 5/16" DIAMETER (6x19) BRONZE 
WIRE ROPE. (Figures 2-8 through 2-16. ) 


(1) Grip the rope vertically ina vise 
with copper-lined jaws. If there is only 
one seizing in use, apply a second seiz- 
ing as shown. 


7 


‘yo 


N 


a 


END SEIZING 


SECOND SEIZING 


THIRD SEIZING (IF ANY) 


Figure 2-8. Step 1,MX-1178/U 
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(2) Before applying the sleeve, drive 
the end seizing close enough to the end 
of the rope so the sleeve can be easily 
started over it. Using a bar of copper 
or a piece of hardwood to protect the 
edge of the sleeve, drive the sleeve and 
the seizings down along the rope until it 
projects to the dimension shown. With 
the socket screwed ona few turns, most 
of the required distance can be obtained 
by hammering the end of the fitting. 


COPPER LINED 
VISE JAWS 


Figure 2-9. Step 2, MX-1178/U 


(3) After the seizings have been 
driven to the correct location, grip the 
rope in the vise just below the seizings 
and remove the sleevetemporarily. Pull 
the hemp center out to one side between 
strands far enough so that it can be cut 
off to. the dimension shown. Then push 
the hemp stub backintothe center of the 
rope. 


CUT OFF HERE 


HEMP CENTER 


Figure 2-10. Step 3, MX-1178/U 
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(4) Apply the sleeve as follows: with 
the fingers or with a temporary one- 
turn seizing wire tightened with pliers, 
compress the strands together at the top 
until the sleeve can be twisted and pushed 
over the rope. Remove the temporary 
seizing and force the sleeve down to the 
original seizing. 


SLEEVE 


TEMPORARY 
SEIZING 


ORIGINAL 
SEIZING 


Figure 2-11. Step 4, MX-1178/U 


(5) Gripthe ropeinthe vise over the 
seizing: so the end of the sleeve bears 
solidly against the vise jaws. Before 
beginning to broom out the wires, sharp- 
en a length of stiff steel or copper wire 
and anchor the point in the top of the 
hemp stub. Its length should be a few 
inches longer than the projecting rope 
end. The purpose of this pilot wire is 
to facilitate finding the center of the 
ropé after the strands have been broomed 
out, as will be apparent in paragraph 
(7). 


PILOT WIRE 


UNTWIST WIRES 
WELL DOWN 
INTO SLEEVE 


U] 


Figure 2-12. Step5& 6, MX-1178/U 
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(6) Broom out all strands by un- 
twisting them with pliers. It may be 
convenient to use two short pieces of stiff 
wire inserted behind a strand to isolate 
it from the others while it is being 
worked on. Be sure the strand is un- 
twisted well down into the sleeve. Re- 
move the rope from the vise. It is best 
to thoroughly wash outall greasein gas- 
oline. Use a bottle brush with which to 
penetrate well down into the sleeve be- 
tween all wires as far as possible. 

(7) The plug can be more easily in- 
stalled and will be better-centered, if 
the following procedure is used. Pro- 
vide a round bar of steel with a hole 
lengthwise through the axis and with a 
point somewhat more blunt than the center 
plug and slightly rounded. Drive this 
centering punch ‘down over the pilot wire 
into the center of the broomed-out strands 
to a solid seat. This will give the wires 
enough set to insure the plug finding the 
center position for final assembly. 


RILLED 
, CENTERING PUNCH 


Figure 2-13._Step 7, MX-1178/U 


(8) Remove first the pilot wire, then 
the centering punch, taking care to dis- 
turb the set of wires behind it as little 
as possible. Insert the solid plug and 
withahammer and ordinary punch drive 
the plug down to a moderate seat suffi- 
cient to hold the rope, sleeve and plug 
safely together. Then grip the sleeve 
securely in the vise by the hex. Drive 
the plug in solidly, making sure that it 
goes down as far as possible. 
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DRIVE PLUG DOWN 
TO A SOLID SEAT 


Figure 2-14. Step 8, MX-1178/U 


(9) With the fingers, bend all wires 
together behind the plug; or, if neces- 
sary, again apply a temporary one turn 
seizing wire and tighten with pliers to 
get all wires entered in the open end of 


‘the socket. After the wires have entered 


the socket, remove the temporary seiz- 
ing. Push and twist the socket down to 
the sleeve untilthethreads are engaged. 
Screw the. socket. down firmly. If pro- 
perly installed, there will be only one 
or two threads visible onthe sleeve. Re- 
move all seizings.. 


Ey SOCKET FITTING 


TEMPORARY 
SEIZING © 


Figure 2-15. Step 9, MX-1178/U 


(10) View the Fiege twist at the in- 
spection hole. If the installation has 
been properly made, the wires will be 
fully visible and twisted across the in- 
spection hole at an angle to the axis of 
the rope and fittings. 
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2-2 Section 
Paragraph 3b(10) 


FIEGE TWIST AT 
INSPECTION HOLE 


Figure 2-16. Step 10,MX-1178/U 


4. ANTENNA CLAMPS. 


Antennaclamps of appropriate types and 
size are utilizedin the fabrication of all 
wire antennas toinsure continuity of the 
conducting wire or cable. A clamp is 
used when necessary tochange the direc- 
tion of the wire. These antenna clamps 
are made of cast bronze in accordance 
with Military Spécification MIL-B - 16443. 
The required size and quantity of hexa- 
gon head bronze studs and split lock- 
washers are furnished with each clamp. 


TABLE 2-3. ANTENNA CLAMPS 


Type Number [Type Number 
(For 1/8" wire){ (For 5/16''wire) 
10678*(A-2) 10684 *(A-5) 


10679 (B-2) | 10685 (B-5) 


10680 (G-2) | 


10686 (C-5) 
10681 (D-2) | 10687 (D-5) 
10682 (E-2) | 10688 (E-5) 


10683 (F-2) | 10689 (F-5) 


* The figures in parentheses are the 
designations formerly used for these 
clamps. 
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Each type of clamp is supplied in two 
sizes: for 1/8'' diameter antenna wire 
(Figure 2-17) and for 5/16" diameter 
wire rope (Figure 2-18). The Navy Type 
Numbers for the various types of antenna 
clamps used with these two sizes of an- 
tenna wire are given in Table 2-3. 


5. ANTENNA TURNBUCKLES. 


Turnbuckles are used in wire antenna 
installations to take up any excessive 
slack which develops in the wire after 
the antenna has been installed. There 
are four standard turnbuckles that are 
usedin wire antennainstallations. MX- 
1184/U and MX-1176/U are used with 
5/16'' diameter wire rope (Figure 2-19); 
MX-1179/U and MX-1180/U are used 
with 1/8" diameter wire (Figure 2-20). 

The MX-1184/U and MX-1179/U turn- 
buckles have a clevis on one end anda 
Fiege connector on the other end. The 
MX-1176/U and MX-1180/U haveaclevis 
on each end. 

These turnbuckles are made of man- 
ganese bronze. 


6. SHACKLES. 


There are two standard sizes of 
shackles used in wire antenna installa- 
tions: 5/16" and 7/16". These shackles 
are made of cast bronze. A shackle is 
used to secure a strain insulator to a 
padeye, staple or antenna clamp. A 
5/16" shackle is used with 5" and 10" 
straininsulators; a7/16" shackle is used 
with 15" and 20" strain insulators (Fig- 
ure 2-21). 


7. STAPLES AND PADEYES. 


Staples and padeyes are used in wire 
antenna systems to provide a means of 
attaching the wire antenna to the mast 
or other point of support. They are 
usually fabricated from steel by the in- 
stalling activity. 
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Figure 2-17. Antenna Clamps for 7-#18 Antenna Wire 
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Figure 2-19. Turnbuckles for Use With 5/16" (6x19) Wire Rope 
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Figure 2-20. Turnbuckles for Use With 7-#18 Antenna Wire 
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ThreadWeight 

£1/16]4132] © D E F G H (NC -2)} (1b) 
snd 13/6 3/16 

[rs 1-7/16123/32] 1/2 


NOTE: All dimensions in inches. 


Figure 2-21. Screw-Pin Shackles for Radio Antenna Systems 
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8. SAFETY LINKS. 


Safety links in accordance with Bu- 
Ships drawing RE 10C 2112 shall be in- 
stalled inall horizontal wire-rope trans - 
mitting antennas which axe rigged to 
stayed masts or structures. The safety 
linkis usually at the highest point of con- 
nection of the wire antenna. 

Oiten times dangerous voltages and 
currents exist on transmitting antennas. 
If the wire rope usedfor thetransmitting 
antennas should break and fall to the 
deck, it would present a hazard to per- 
sonnel. Additional stresses are intro- 
duced intoa wire antenna by heavy winds, 
ice accumulation on the wire, and whip- 
ping of the wire. This additional load 
on the wire may produce a dangerous 
load condition on the mast or supporting 
structure. For this reason, a safety 
link is inserted into the wire antenna. 
The link is usually designed so that it 
has a breaking strength of about 1/4 the 
breaking strength of the wire rope used 
for the antenna. A safety pendant is 
provided in the safety link; so that when 
the link breaks the pendant will carry 
the load of the antenna and prevent the 
antenna from falling to the deck. The 
length of the safety pendant should be 
such that when fully extended the antenna 
will not foul adjacent rigging or struc- 
tures. (See Figure 2-22.) 

The safety pendant ‘is held with a light 
seizing to permit free run of the wire 
rope when safety link breaks. 

The safety link is fabricated by the in- 
stalling activity according to BuShips 
drawing RE 10C 2112. The 7 strands of 
#18 phosphor -bronze antenna wire shown 
for the safety link is the minimum size. 
It has a breaking strength of 1050 pounds 
(approx) Larger wire of suitable break- 
ing strength may be used according to 
requirements. 
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9. WIRE ANTENNA DETAILS. 


The following paragraphs describe a 
nomenclature system which was set up 
in order to simplify drawings, specifica - 
tions and any written material pertain- 
ing to the rigging of wire antennas. 


Each detail or drawing in this system 
is identified by a letter and a number. 
This letter represents the arrangement 
of parts in the detail, and the number 
indicates the size of the components. 
For example, details Dl and D4 have 
the same arrangement of parts, but the 
size of the wire, insulator and fittings 
vary. 


In general, there are two sizes of fit- 
tings and four sizes of insulators. De- 
tails numbered 1 and 2 use 1/8" wire 
and fittings with 5" and 10" insulators. 
Numbers 3, 4 and 5 indicate 5/16" wire 
and fittings with 10", 15" and 20" insula- 
tors, The number 6 is used for details 
having both sizes of fittings. 


Letters Ato W inclusive apply to de- 
tails with strain insulators. The letter 
X is used for conductor terminations, 
Y for junctions, and Zfor miscellaneous 
itemssuch asthe padeye. These details 
are shown in Figures 2-23through 2-35. 


The piece numbers given in the table 
on each detail refer to more detailed in- 
formation given in the List of Materials. 
Table 2-4, 


An example of this nomenclature sys- 


tem appliedto atypical antenna installa- 
tion drawing is shown in Figure 2-36. 
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| 2 | Safety Pendant | 1 | | Phos. bronze 
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No. : Weight Standard Navy 
Req'd.| TYPE Material (1b) Stock Number Remarks 
1 Sil. bronze j00351b/ft{ N22-W-1606-1550 | 7-#18 Ant. wire 
5/16" (6x19) wire 
0. 16 Ib/#t |G22-R-200 poses C. 
| 4 |mx-1178/U | Mang. bronze|1.2 [N12-S-1240-315 |For 5/16 wire rope 
| 2 |MX-1177/U | Mang. bronze |0. 5 |N12-C-2035-150 | For 1/8 ant. wire | 
; : 
2 
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Figure 2-22. Antenna Safety Link 
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Figure 2-24. Wire Antenna Details - (Details C and D) 
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Figure 2-25. Wire Antenna Details - (Details E and F) 
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Figure 2-26. Wire ce Details - (Details a and H) 
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Figure 2-27. Wire Antenna Details - (Details I and J) 
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Figure 2-28. Wire Antenna Details - (Details K and 5) 
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Figure 2-29. Wire Antenna Details - (Details M and N) 
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Figure 2-31. Wire Antenna Details - (Details Q and R) 
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Figure 2-32. Wire Antenna Details - (Details S and T) 
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Figure 2-33. Wire Antenna Details - (Details U and V) 
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Figure 2-35. Wire Antenna Details - (Details ¥ and Z) 
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TABLE 2-4. LIST OF STANDARD ANTENNA WIRE AND FITTINGS 


Antenna Wire (7-#18) 1/8" D 


Wire Rope (6x19) 5/16" D 
Suspension Insulator 5" 
Suspension Inaulator 10" 
Suspension Insulator 15" 
Suspension Insulator 20" 
Antenna Connector 1/8"' 
Antenna Connector. 9/16" 
Antenna Turnbuckle 1/8" 
Antenna Turnbuckle 5/16" 
Antenna Turnbuckle 1/8" 
Antenna Turnbuckle 5/16" 
Antenna Clamp 135°2/8" 
Astenna Clamp 909 1/8'' 
Antenna Clamp 45° 1/8" 
Antenna Clamp 180°1)/8" 
Antenna Clamp 180°1/8" 
Antenna Clamp Tee 1/8" 
Antenna Clamp 135°5/16" 
Antenna Clamp 90° 5/6" 
Antenna Clamp 45° 5/16" 
Antenna Clamp 180°5/16" 
Antenna Clamp 180°5/16" 
Antenna Clamp Tee 5/16" 
Antenna Shackle 5/16" 
Antenna Shackle 1/16" 
Terminal 

Bolt 3/8" x 1" (With Nut) 
Staple 

Padeye 


| Phos. Brs. (Vinyl covd) 
Silicone Bronze (Bare) 


Phosphor Bronze 


Manganese Bronze 
w Ul 


Bronse Cast 
ii} te 
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RE 66F 562 


RE 66A 557 
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Standard Navy 
Stock Number 


N16-W-3740-1 
N22-W -1606-1550 


G22-R-200 
N17-I-72505-3001 
N17-I-72520-3001 
N17-I-72547-3001 
N17-1-72565-3001 
N12-C -2035-150 
N12-S-1240-315 
N12-T-3390-3975 
N12-T-3390-4040 
N12-T -3390-3875 
N12-T-3390-3890 
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N17-C -787349-315 
N17-C -787 144-875 
N17-C-7859 17-404 
N17-C-786796-635 
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Figure 2-36. Typical Wire Antenna Installation 
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SECTION 2-3 


WHIP ANTENNAS 


1, GENERAL. 


In shipboard radio antenna installations 
whip type antennas are replacing many 
of the wire antenna installations. The 
use of the whip type antennas give a 
cleaner rigging anda neater topside ap- 
pearance to naval vessels. 


2. TYPES OF WHIP ANTENNAS, 


Several of the types of whip antennas 
that are commonly used in shipboard 
radio antenna installations are listed 
below:. 


a. Navy Type-66044, 6feet, onepiece. 

b. AT-252/SR, 125 inches, one piece 
(part of Antenna Group AN/SRA-3). 

c. Navy Type-66053, 25 feet, 3 sec- 
tions, non-telescoping. . 

d. Navy Type-66046, 28 feet, 4 sec- 
tions, non-telescoping. ; , 

e. Navy Type-66047, 35 feet, 5 sec- 
tions, non-telescoping. 


Further details on these whip antennas 
may be found elsewhere in this manual 
under Chapter 5, 'tAntenna Data Sheets". 


3. MOUNTING WHIP ANTENNAS. 


a. GENERAL, - Since whip antennas 
‘are essentially. self-supporting, they 
may be installed in many locations 
aboardship. They may be deck mounted 
or mounted on brackets on the stacks, 
superstructure, etc. If the stack is 
used, the outer casing will usually have 
to be reinforced to support the added 
weight and stress. When a whip antenna 
is installed on a stack, it should be 
mounted near the top and approximately 
24 inches away from the stack. In all 
installations of whip antennas allowance 
must be made for swaying of the whip. 
The whip should be mounted in a clear 
space where it cannot strike other ob- 
jects. 
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It should also be remembered that 
whip antennas that are to be used for 
receiving only should be mounted away 
from the transmitting antennas so that 
a minimum of energy from the trans- 
mitter will be picked up. 


b. PREFERRED METHOD. —- The 
preferred method for mounting whip an- 
tennas on shipboard is shown in Figure 
2-37. The antenna is mounted on an 
antenna supporting insulator such as 
Navy Types 61428, 61335 and 61350: 
The Navy Types 66046 and 66047 whip 
antennas are self-supporting; when they 
are mounted in the above manner, they 
require no other brackets or clamps to 
support them. However, the Type 66053 
whip antenna does require additional 
bracing. 


The recommended method for termi- 
nating RG-10/U or similar types of 
solid-dielectric cable at whip antennas 
is also shown in Figure 2-37. A suit- 
able termination box must be fabricated 
by the installing activity to enclose the 
base of the supporting insulator. The 
size of the box is determined bythe size 
and type of supporting insulator used. 
Details of this termination box will be 
found in Figure 2-38.- To prevent mois- 
ture condensation inside the box, it is 
recommended that the walls of the box 
be made with louvers in them. A hole 
one inch in diameter must be drilled in 
the .side of the termination box for 
mounting the MX-1461/U End Seal. A 
short flexible lead connects the inner- 
conductor stud of the end seal to the 
stud of the supporting insulator. The 
necessary lugs are. supplied with the 
end seal and insulator. This flexible 
connection is satisfactory for perma- 
nently mounted whips; however, for de- 


‘mountable whips which must be secured, 


a suitable quick-disconnect arrangement 
should be used. 
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c. ALTERNATE METHODS. - Several 
alternate methods for mounting whip 
antennas are shown in Figures 2-39 and 
2-40. Many whip antennas presently 
installed on shipboard will be found 
mounted according to one of these meth- 
ods; however, the Bureau of Ships has 
recommended that in the future all whip 
antennas be installed as shown in Fig- 
ure 2-37.. In all cases, a termination 
box with end seal should be used to en- 
close and protect the connection of the 
transmission line to the whip antenna. 

Mounting hardware for ship antennas, 
suchas the whip clampand deck bracket, 
are shown in Figure 2-41. The Type 
66053 whip antenna requires a clamp 
and bracket for additional support as 
shown in Method "A" of Figure 2-39. 


d. TILTING MOUNT.— One method 
for providing a tilting mount for a whip 


antenna may be found in Figure 2-42, 
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This particular type of installation has. 
been used on aircraft carriers to pro- 
vide a means of lowering whip antennas 
that are installed along the edges of the 
flight deck. This tilting whip is pivoted 
on a trunnion and has a handle for rais- 
ing or lowering the antenna. The an- 
tenna may be locked in either a vertical 
or horizontal position. The locking pin 
should be attached to alength of plumb- 
er's chain whichis inturn fastened to the 
supporting framework. The counter- 
weight at the base of the mount should 
be heavy enough to nearly balance the 
antenna in any position. 

As can be seen from Figure 2-42, a 
trussed whip antenna is used in this in- 
stallation. The bracing wires should 
be made of 7/16" diameter 6x 19 wire 
rope or the equivalent. The antenna 
shown is a Type 66047 standard 35-foot 
whip antenna. It is insulated for con- 
nection to a radio.transmitting equip- 


FEEDTHRU 
INSULATOR 
TYPE 61335 


LINE 
TERMINATION 
BOX 


Figure 2-37. Recommended Method for Mounting a Whip Antenna 
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Box 


Type of | Type of Dimensions Foundation Dimensions 
Whip Base (inches) Caches). 
Antenna | Insulator ieee 


H 


6 holes 
9/16"' diam. 


8 holes 
10-3/4 | 11/16" diam. 
12 holes 
-17/8 11/16'' diam. 


— 


LENGTH TO SUIT A 
PARTICULAR INSTALLATION 


Figure 2-38. Details of Whip Antenna Termination Box 
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Figure 2-39. Mounting Whip Antennas = Methods A and B (Not Preferred) 
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<<. WHIP ANTENNA 


FEEDTHRU INSULATOR 
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METHOD "Cc" 
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TYPE-6II7SA° BULKHEAD 
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BULKHEAD 


ME THOD"E" 
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Figure 2-40. Mounting Whip Antennas ~ Methods C, Dand E (Not Preferred) 
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Figure 2-41. Mounting Hardware for Whip Antennas 
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ment. If this antenna is to be used for 
receiving purposes only, a Type 61479 
insulator may be used instead of Type 
61493. 

Several special types of tilting mounts 
for whip antennas are.used aboard sub- 
marines. They are called "Erecting 
Mechanisms" and in many cases may be 
operated from within the submarines. 
They may be operated byaspring mech- 
anism or be hydraulically operated. In 
most cases, as the submarine dives, 
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the force of the water causes the whip 
to fold back from a vertical toa hori- 
zontal position. The antenna is held by 
a catch inthis position. Whenthe sub- 
marine surfaces, the catch is released 
and the spring mechanism causes the 
antenna tosnap back toits vertical posi- 
tion. 

In newer submarine installations, the 
whip antennas may be mounted on-re- 
tractable masts so that the antenna may 
be raised or lowered from within the 
submarine in much the s2me manner as 
the periscopes. 

In the past, the Type 66053 whip an- 
tenna has been used in submarine in- 
stallations, but manytimes this antenna 
was bent or damaged from the stresses 
encountered when the submarine was 
diving or surfacing. To remedy this 
situation a streamlined mid-fed whip 
antenna (AT-350/BRC) has been devel- 
oped toreplace the Type 66053 whip an- 
tenna. This mid-fed whip may be used 
for short range communications at 
periscope depth at low speeds; whereas, 
in the past, whip antennas had to be 
lowered to prevent damageto them as 
the submarine moved through the water 
while it was submerged. 


COUNTER WEIGHT 


PARTIAL 
ELEVATION 
(LOOKING INBOARD) 


Figure 2-42. Tilting Mount for a Vertical Whip Antenna 
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Figure 2-43. Typical Receiving Antenna Installation 
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SECTION 2-4 


RECEIVING ANTENNAS 


1. GENERAL: 


In the past, shipboard receiving an- 
tennas havé received much criticism. 
The poor performance of these antennas 
is the result of a number of factors: 


a. The lack of sufficient space on ship- 
board to install a suitable antenna for 
use in the low frequency band. 

b. The close coupling between trans - 
mitting and receiving antennas. 

c. The noise generated by a ship may 
override the received signal, 


Many solutions have been offered, but 
none are capable of being applied to all 
classes of vessels. One group of engi- 
neers insist that an antenna which is 
long enough to receive signals above or 
overriding atmospheric noise andthe in- 
herent noise in the receiving equipment, 
will perform satisfactorily as a receiv- 
ing antenna. Infact, it is probably more 
suitable than an antenna of greater length; 
since, as’ the effective height of an an- 
tenna is intreased, the atmospheric 
noise becomes greater as compared with 
the inherent noise in the receiver. 

Actually, it is better totry to design 
an antenna which will be resonant for 
the band of frequencies to be received. 
If suchan antenna can be installed at the 
greatest possible distance from trans- 
mitting antennas and if the plane of this 
receiving antenna is as near to 90 de- 
grees as_ possible to the plane of the 
transmitting antennas, then this antenna 
should be much superior to any com- 
promise design. Unfortunately, because 
of the space limitations on most Naval 
vessels, it is usually impossible to in- 
stall an antenna long enough to be reso- 
nant at the low frequencies. Therefore, 
it is necessary that the first line of 
thought be followed for antennasthat are 
to be usedat frequencies below 8 mega- 
cycles, 
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2. INSTALLATION. 


Wire antennas are generally used on 
shipboard for receiving antennas;. how- 
ever, in many instances, whip, antennas 
are being used inplace of wire antennas. 
Figure 2-43 illustrates atypical receiv- 
ing wire antenna installation. Receiving 
wire antennas are usually placed for- 
ward, rising nearly vertically from the 
pilot house top to brackets onthe mast 
or yardarm. These positions are see 
lected. well forward so that a minimum 
of energy fromthetransmitting antennas 
will be picked up. 

The wire antennas should never be 
pulled extremely taut .because in that 
condition they are more susceptible to 
breakage under wind pressure. The 
amount of tension applied should never 
exceed the minimum required to keep 
the wire in a vertical position, neither 
should the tension be small enough to 
permit slackness. 

All connections should be. made with 
care, as the strength of the entire wire 
will depend upon the strength of each 
joint.. All connections at clamps, con- 
nectors, turnbuckles, etc., should be 
examined periodically for signs of wear 
or loosening. The tension should be 
tested regularly and compensation made 
with turnbuckle, if necessary, 

Aboard ship, each antenna is generally 
terminated in a patch panel where it can 
serve a maximum of four radioreceivers 
one connected directly and up to three 
connected in parallel through decoupling 
resistors. This practice not only limits 
severely the number of receivers sup- 
plied bythe antenna, but also introduces 
significant losses (usually 6 to 10 db) in 
the decoupled circuits. As a result of 
this, ships which require a large num- 
ber of communications circuits have be-: 
come loaded down with antennas. 

The use of multicouplers should help 
to alleviate this condition by reducing 
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tne numoer of antennas required for a 
given number of receivers. The AN/ 
SRA-9 receiver antenna filter assembly 
(multicoupler) provides for the simul- 
taneous operation of a maximum of 28 
receivers from asingle antenna. How- 
ever, except in extreme cases, the 
number of receivers operating from a 
single AN/SRA-9 shall be limited to 
seven or less. Further details on the 
AN/SRA-9 may be found elsewhere in 
this manual under Chapter 3 "Antenna 
Multicouplers". 

In planning a receiving installation, the 
circuit requirements of a given ship as 
wellas the number and type of available 
antennas should be taken into account. 
Antennas which are relatively short are 
most effective at high frequencies while 
long antennas such as long wires and 
“flattops" should be used at the lower 
frequencies. 

Presently ‘most shipboard receiving 
antennas are installedforward. Insome 
cases it is necessary to route trans- 
mitting antenna down-leads from near 
the yardarm onthe foremast. This prac- 
tice. sometimes: produces a highly un- 
desirable coupling between the trans- 
mitting andreceiving antennas. In cer- 
tain vessels presently under construc- 
tion the receiving antennas are being 
‘erectedin the vicinity of the main mast. 
This location requires from 60 to 100 
feet of coaxial feed line; however, it is 
believed that the much smaller degree 
of coupling between receiving andtrans- 
mitting antennas will permit the re- 
ceivers to operate ina more efficient 
andreliable manner. "Burnouts" of re- 
ceiver antenna coils caused by local 
transmitters should be eliminated. 


3. RECEIVING ANTENNA DISTRIBU- 
TION SYSTEM. 


Typical receiving antenna distribution 
systems are. shown in Figures 2-44, 
2-45 and 2-46. In the past, RG-12/U, 
70-ohm cable, was‘usedin the receiving 
antenna distribution systems. However, 
the Bureau of Ships is presently attempt- 
ing to standardize and thereby reduce the 
number of different types of RF cables 
installed in any particular ship. It was 
decidedto use only 50-ohm lines where- 
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ever possibie.. The preferred lines are 
types RG-10/U and RG-18/U, 50-ohm 
cables. This standardization should not 
be carried to the point of diminishing 
returns. That is, presently installed 
RG-12/U cable in good condition shall 
not be replaced with type RG-10/U cable 
for the sole purpose of standardization. 
Furthermore, when the low-frequency 
réceiving equipment is a considerable 
distance from the receiving antenna, it 
is preferable to install RG-79/U, 125- 
ohm cable, or 3-inch, 180-ohm air- 
filled coaxial line rather than RG-10/U 
or RG-18/U. In other words, every 
attempt should be made to provide each 
vessel with the best engineered system 
of transmission lines possible. The 
following factors should be considere& 


a. Standardize as much as possible. 

b. Hold line losses below 1 db. 

c. Maintain shielding. 

d. Do not incur expenditures which 
are not justified. 


The receiving antenna distribution sys- 
tem shown in Figure 2-44 is for small 
vessels ‘and special applications only. 
The use of standard antenna transfer 
panels (Figure 2-45) is the preferred 
type of installation. In future installa- 
tions AN/SRA-9 receiving antenna filter 
assemblies in conjunction with suitable 
line termination panels (Figure 2-46) 
may be used in lieu of present antenna 
transfer panels, These line termination 
panels must be manufactured by the in- 
stalling activity. The coaxial recepta- 
cles used shall be of the same type as 
those used on the AN/SRA-9. When only 
one AN/SRA-9 filter assembly is in- 
stalled, as in Figure 2-46, it is recom- 
mended that two receiving antennas be 
terminatedat the Antenna Selector Patch 
Panel. 

All terminal boxes comprising the an- 
tenna transfer assembly (Figure 2-44) 
shall be mounted within:a 30-inch diam- 
eter circle topermit theuse of standard 
36inch patchcords, The assembly should 
be mounted on a vertical bulkhead and 
in a position to facilitate convenient 
operation by supervising personnel, 

Formerly, the lines running ffom the 
antenna transfer assembly to the indi- 
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Figure 2-44, Receiving Antenna Distribution System (Using Terminal Boxes) 
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Figure 2-45. Receiving Antenna Distribution System 
(Using Antenna Transfer Panel) 


TO ANTENNAS 
aq’ 


ANTENNA SELECTOR (PATCH=PANEL) 
EN cone ASSEMBLY 


~—— PATCH PANEL 


TO OTHER 
RECEIVERS 


A 


TO FREQUENCY 
METER 


Figure 2-46. Receiving Antenna Distribution System 
(Using AN/SRA-9 Antenna Filter Assembly) 
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vidual receivers terminated in jack boxes 


behind each receiver. A patchcord was 


used to connect the receiver tothe jack 


box. In the future, the transmission 
line from the antenna transfer assembly 
shall be connected directly to the input 
connector onthe receiver. The bulkhead 
patch boxes shall not be used. 

Receiver Protective Assemblies Type 
28006A (Standard Navy Stock Number 
N17-L-51275-7682) shall be installed 
in the Radio Room in a location that will 
provide accessibility. Preferably, they 
shall be mounted near the antenna trans- 
fer panel. Details of these protective 
assemblies may be found in BuShips 
drawing RE 28J 119A. Each assembly 
consists of a lamp socket mounted ona 
porcelain base and enclosed ina cylin- 
drical aluminum can; it uses a 50 or 
100-watt bulb. The purpose of this as- 
sembly is to protect the receiver an- 
tenna ‘coil from excessive currents. 
The assembly will have to be modified 
for use with RG-10/U coaxial cable. It 
may be mounted on a 4-inch terminal 
box such as the one shown in Figure 
2-48. 

The Navy Type -49063 jackbox is mount- 
ed within 36 inches of the frequency 
meter input connection. It should be 
mounted on the frequency meter support- 
ing structure or on anadjacent bulkhead. 

Whenever a Type RG-10/U or RG-12/ 
U cable is to be passed through anair- 
tight, fumetight, or watertight deck or 
bulkhead, standard size "B" stuffing 
tubes shall be used. See BuShips draw- 
ings 9-S-4681-L, 9-S-4903-L and 9-S- 
5166-L. These stuffing tubes should be 
mounted on bulkheads and kickpipes as 
shown on BuShips drawing 9-S-3980-L. 
Stuffing-tube packing shall be in accord- 
ance with NRL drawing RA 62AA 314. 

All cables shall be strapped at inter- 
vals of not greater than 16 inches. The 
straps used shall be in accordance with 
BuShips drawing 9-S -4441-L-4_ for 
watertight decks and bulkheads, and 
BuShips drawing 9-S-4442-L-4 fornon- 
watertight decks and bulkheads. 

Stuffingtubes and cable straps for RG-. 
10/U cable must be installed in a man- 
ner which will cause no deformation of 
the cable dielectric. The slightest de- 
formation will change the electrical 


ORIGINAL 


NAVSHIPS 900, 121(A) 


Section 2-4 
Paragraph 3 


characteristics of the cable. 

Bends in RG-10/U cable should have a 
minimum radius of 10 times the diame- 
ter of the cable. 

All cable runs comprising this system 
shall be designated "R-RA" and marked 
"Vital" (RED) in accordance with sub- 
section S62-2 of the General Specifica- 
tion for Machinery. 

Each transmission line from the an- 
tenna transfer assembly to an antenna 
will terminate in antenna entrance as- 
sembly. If a wireantenna is to be used, 
an entrance assembly of the type shown 
in Figure 2-47 will be used. There are 
two types of entrance assemblies: one 
has a weatherproof terminal boxfor out- 
side cable runs and the other has a non- 
weatherproof terminal box for inside 
cable runs. If a whip antenna is to be 
used, atermination box of the type shown 
in Figure 2-37 will be used. 

Figure 2-48 illustrates details of the 
terminal boxes used in the receiving 
antenna transfer assembly. 

‘A list of the parts used in these re- 
ceiving antenna distribution systems 
will be found in Table 2-5. 


4. RECEIVING ANTENNA TRANSFER 
PANELS, 


Receiving antenna transmission lines 
aboard ship usually are terminated in 
antenna transfer panels in the tespec- 
tive radiospaces, Thesetransfer panels 
are interconnected so that a receiver 
in any radio space may be connected to 
any receiving antenna, regardless of its 
topside location. 

Therearefour standard Receiving An- 
tenna Transfer Panels that the Navy uses 
in shipboard installations: Navy Types 
23404, 23405, 23406 and 23407. These 
transfer panelsare the same structural- 
ly; their differences lie in the number of 
antennas and receivers thatthey can -ac- 
commodate, Two views of Antenna 
Transfer Panel Type 23406 are shown 
in Figures 2-49 and 2-50. Drawings 
of the other three transfer panels are 
shown in Figure 2-51. 

These transfer panels provide means 
for operating as many as four radio re- 
ceivers simultaneously into one antenna. 
Atthe transfer panel eachantennais con- 
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Figure 2-47, Antenna Entrance Assemblies 
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Figure 2-48. Terminal Boxes for Receiving Antenna System 
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nected to a row of’four jacks. One jack 
is connected directly to the antenna; the 
other three jacks are connectedin paral- 
lel thr ough 600-ohm decoupling resistors, 
The receivers connected tothe three de- 
coupled jacks will operate at a reduced 
efficiency. 


Description 
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Bus Wire, Bare 
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The cases of thesetransfer panels are 
made of brass witha black wrinkle finish. 
The front panels are made of aluminum. 
The Type 23406 transfer panel shown in 
Figure 2-49 will accommodate 9 inter- 
space lines and 18intraspacelines. The 
interspace lines which terminate in 
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Figure 2-49, Front View of Antenna Transfer Panel, Navy Type-23406 
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Figure 2-50. Cutaway Side View of Antenna Transfer Panel, Navy Type-23406 
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Figure 2-51, Antenna Transfer Panels 
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Type 62111 End Seals, connect to the 
various antennas and to other radio 
spaces. Each interspace line connects 
to a vertical row of four jacks. The 
escutcheon plate associated with. each 
line should be marked to indicate the 
remote termination of that line. 

A double row of jacks, each fitted with 
a Type 62112 Concentric Jack Termi- 
nation, is provided on each panel for 
terminating the intraspace lines. These 
lines connect to terminal boxes located 
at the various receiver, frequency me- 
ter or other equipment positions. White 
escutcheon plates are mounted between 
each pair of jacks to enablethe operator 
to mark the respective communications 
channels, frequencies or schedules 
thereon. These markings may be made 
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with pencil or ink and may be erased or. 
washed off at will. 


The transfer panels are intended to be 
mounted on a bulkhead with the cables 
entering the top and sides of the case. 
However, they may be mounted on a 
panel or on brackets. Figure.2-50 in- 
dicates this alternate arrangement with 


‘the cables entering the back of the case. 


Such a procedure is possible when there 
is sufficient space behind the panel to 
permit bending the cable.: This distance 
should be more than six inches, ; 

The dimensions and stock numbers for 
these four transfer panels are ‘given in 
Table 2-6. The fittings supplied with 
each of these panels are listed in Table 
2-7. 


TABLE 2-6. RECEIVING ANTENNA TRANSFER PANELS 


Overal Dimensions 
(Inches) 


Width 


Navy 
Type 


Number] Height Depth 


18-1/8 |34-5/16 
23405 | 18-1/8 |20-9/16 
23406 


11-1/16}20-9/16 


23407 


13-11/16 


Standard Navy 
Stock Number 


17-S-93142-7931|N16-P-2375 |RA 49F 241B 


17-S-93129-7189|N16-P-2376 [RA 49F 242 


17-S-93121-5501|N16-P-2378 {RA 49F 244 


Reference 
Drawing 


N16-P-2377 [RA 49F 243 
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RG~-10/U 
TQ RECEIVERS 


ANTENNA CLAMP PLATE 
(MOUNTED WITH BRACKETS 
T9 SUIT INSTALLATION } 


/ 


CLAMP 


{ARMOR MUST BE 
SECURELY BONDED 


TO PLATE) 
VINYL TAPE 
DISTANCE DE~ 
TERMINED BY 
QUANTITY OF 
UNITS USED 
LENGTH DETERMINED BY INSTALLATION 
RG-10/0 
TO 
RG-10/U WITH ARMOR REMOVED vies 
RECEPTACLE NAMEPLATE 
JACK 
UG-573/uU 


HOLD-DOWN CLIP 
TO SECURE JACK 
WHEN NOT IN USE 


" 


wen A ttt 


NOTES 
|. A COMPLETE SHIP INSTALLATION WILL CONSIST 
OF STACKED RECEPTACLE PANELS ( ONE FOR EACH 


PERMANENT ANTENNA INSTALLED), ONE CLIP PANEL 
AND ONE ANTENNA CLAMP PLATE STACKEL AS SHOWN. 


Figure 2-52. Submarine Receiving Antenna Transfer Panel 
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___TABLE 2-7. FITTINGS SUPPLIEI 
Transfer 
Fitting Panel 
Type 23404 


Concentric Jack 
Type 49120 


Concentric Jack 
Termination 
Type 62112 


18" Patch Cord 
Type 49122B 


36"" Patch Cord 
Type 49123B 


48" Patch Cord 
Type 49150B 


The patchcords should be taken apart 
and inspected periodically to see that 
connections are secure, and that no 
frayed shield’ conductors can short the 
antenna circuits to ground. 


Thetransfer panels are made with 70- 
ohm fittings and designed for use with 
70-ohm cables such as RG-11/Uand RG- 
12/U. However, RG-10/U 50-ohm 
cable may be used with thesefittings by 
slightly enlarging the holes for the inner 
conductor.. 

The Bureau is currently investigating 
an antenna transfer panel employing 
quick-disconnect connectors and 50- 
ohm fittings and lines (see BuShips 
drawing RE 49F 680). 
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FITTINGS SUPPLIED WITH ANTENNA TRANSFER PANELS 


5. SUBMARINE RECEIVING ANTEN- 
NA TRANSFER PANEL. 


A special receiving antenna transfer 
panel for use on submaririesis shown in 
Figure 2-52. Because of space limita- 
tions on submarines, it is not practical 
to usethe standard transfer panels such 
as Navy Type 23406. A separate re- 
ceptacle panel is used for each perma- 
nently installed antenna; this provides 
nine receptacles connected to each an- 
tenna. Like receivers should not be 
used on the same antenna unless neces- 
sary. Clips are provided ona plate at 
the bottom of the panel to secure the 
receiver jacks when they are not in use. 
Since the armor is removed from that 
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portion of the receiver lines from the 
clamp plate to the transfer panel, it is 
important that the cable armor is se- 
curely bonded to theclamp plate through 
the armor clamp. The armor on the 
coaxialcables from the antennas should 
also be securely bondedtothe receptacle 
panels through the armor clamps. 


6. IDENTIFICATION OF RECEIVING 
ANTENNAS, 


The Bureau has received a beneficial 
suggestion recommending posting a 
nameplate on antenna transfer panels 
whereby the useful frequency range of 
any receiving antenna installed ina ship 
will be readily apparent tothe personnel 
of the vessel. 
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In accomplishing this suggestion it is 
recommendedthat eachantennaterminal 
on an antenna transfer panel receive a 
nameplate approximately one-half inch 
by one and one-half inches. This name- 
plate shall contain the antenna designa- 
tion and the length of the antenna in feet 
(i.e., RA-61 over 52 feet). A second 
nameplate of the same size shall be fas- 
tened adjacent to each antenna so that 
theuseful frequencyrange of the antenna 
may be known. This information shall 
be engraved on the second plate ({i.e., 
2-7 mc). If this is not possible, then 
the second plate shall be of a material 
suitable for the personnel of the ship to 
record the useful range of each antenna 
as it becomes known from actual use. 


1 
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BRACKET 


: This is a typical antenna for use with 


the '"TBL'' on DD's. 


LIST OF MATERIAL. 


Name 


Entrance Insulator 61475 
Antenna Turnbuckle MX-1176/U 
Strain Insulator 61493 

7/16" Shackle 

135° Antenna Clamp 10684 

5/16" (6x19) Wire Rope 

Antenna Safety Link RE 10C 2112 


Antenna Connector MX-1178/U © 


Figure 2-53. Typical Transmitting Antenna Installation 
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SECTION 2-5 


TRANSMITTING ANTENNAS 


1. GENERAL, 


In general, radio transmitting and re- 
ceiving antennas are similar except that 
‘inthe case of transmitting antennas much 
larger amounts of RF power are handled. 
Since transmitting antennas do present a 
hazard to personnel, the transmitting 
antenna installation should be plannedso 
that personnel cannot accidentally come 
into contact with exposed portions of the 
antenna system. 

In shipboard radio transmitting sys- 
tems both open wire and whip antennas 
are used. Figure 2-53 shows a typical 
wire transmitting antenna installation. 
The transmission line for the antenna 
consists of a copper bus enclosed in an 
antenna trunk. Trunks are used with 
high-powertransmitters. Coaxial cable 
may be used for the transmission line 
between the transmitter and antenna in 
low-power (10-125 watts) installations. 

It is necessary to minimize the power 
losses in the transmission line, if most 
of the power from the transmitter is to 
be radiated from the antenna. Matched 
impedances should be maintained as 
closely as is practicable in the antenna 
system. The antenna impedance should 
be matched to the transmission system 
in a manner that will avoid high voltage 
standing wave: ratios. Until the time 
that shipboard antennas become avail- 
able which match the impedance of the 
interconnecting lines ortrunks, it is de- 
sirable to keep the transmission lines 
as short as possible. For this reason 
it is recommended that transmitter 
rooms be located as close as possible 
to the antennas. 


2. INSTALLATION. 
a. SEPARATION OF ANTENNAS. — 


Antennas should be well dispersed tore- 
duce interaction and directivity. If the 
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receiving antennas are installed forward 
and the transmitting antennas aft, less 
of the power from the transmitting an- 
tennas will be absorbed by the receiv- 
ing antennas. Intercoupling between 
these antennas at high-frequencies and 
below necessitates the use of receiver 
protective devices. 


To avoid operational interaction be- 
tween transmitters connected to differ- 
ent antennas, the transmitting antennas 
should be separated a distance approx- 
imately equal tothe height of the shorter 
antenna. This means that, ideally, a 
minimum separation of 35 feet should be 
maintained between two 35-foot whips, or 
between a 35-foot whip and any larger 
antenna. Unfortunately, space limita- 
tions aboard ship seldem permit antenna 
separations quitethis large, but the rule 
is helpful in planning antenna installa- 
tions. 


b. LENGTH OF £=‘TRANSMISSION 
LINES. -— In general, all transmission 
lines should be as short as possible. 
From considerations such as reduction 
in weight, space and cost, this is obvi- 
ous. However, taking into account the 
characteristics of typical shipboard an- 
tennas and transmitters, the effective 
ness of a given installationis dependent 
more upon favorable impedance match- 
ing than upon line losses. It is for this 
reason that extremely short, high im- 
pedance (180-ohm) line is recommended 
for use with "electrically short" antennas 
(i. e.. all available shipboard antennas 
for use at the lower frequencies, below 
600 kc). Theimpedance of a 9"x11" an- 
tenna trunk is roughly 180 ohms.. Where 
antenna base tuning units are employed, 
as inthe case of the AN/URT-3 trans-. 
mitter, the line is reasonably well 
matchedand its losses are considerably 
less. 
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It is recommended that antenna trunks 
be replaced by RG-18/U or some simi- 
lar low-loss coaxial cable when the fol- 
lowing types of antenna installations are 
used: 


(1) Broad-band antennas. 

(2). High efficiency, automatically 
tunable matching networks at the base 
of the antenna. 

(3) Fixed matching networks at the 
base of the antenna with switching ar- 
rangements to cover the band. 

(4) A fixed matching network at the 
base of the antenna to cover the low-fre- 
quency region. 


c. INSTALLATION OF GROUND 
STRAPS. — The installation of RF ground 
connections should be performed with 
the same care as used in making "hot" 
or "live'' connections. If a ground strap 
performs its proper function, it carries 
current substantially equal to that car- 
ried by the center conductor of thetrans- 
mission line. With shipboard transmit- 
ters, copper strap is recommended for 
RF grounding. The Bureau has found 
that apiece of solid strap is superior to 
copper braid when conducting RF cur- 
rents... Where flexibility is needed, a 
slightly longer strap in the form of a 
half-loop can be used. 


BuShips Instruction 9670.16, dated 
2 January 1953, provides the following 
minimum requirements for the grounding 
of electronic equipment installed on 
ships. 

"All electronic equipment whose DC 
resistance from case to ground exceeds 
0.01 ohm, shall be grounded by the use 
of straps as follows: 


(1). On units. requiring sound isola- 
tion, the straps shall be copper braid, 
not less than 1/2 inch wide. 

(2) -On other units, the strap shall 
not. be less than 0. 020 inch thick by 1/2 
inch wide, sheet copper or brass. 

(3) The surface at the points of at- 
‘tachment of ‘the straps shall be thor- 
oughly cleaned to insure a metal-to- 
metal contact. 

. (4) The straps shall be as short as 
possible with only enough loop allowed 
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to permit satisfactory deflection of shock 
or sound isolation mounts. 

(5) The strap connections shaJl be 
locked toprevent loosening from vibra- 
tion. 

(6) Only one strap will be required 
for each unit unlesstests indicate more 
are needed. " 


Static or DC ground straps are neces- 
sary when the transmitting equipment is 
shock mounted. This is primarily a 
measure of protection for personnel 
against injury from stray voltages, static 
charges, or high DC potentials. As in 
the case of RF grounds, a solid copper 
strap should be used and all connection 
points should be scraped cleanand tightly 
secured. The equipment should be 
grounded to the deck or bulkhead. 


Aboard ship where transmitters and 
antennas are unbalanced to ground coax- 
ial line or a trunk should be used from 
the antenna lead-in to withina few inches 
of the transmitters' output terminals. 
A good RF ground connection should be 
made from the outer conductor or shell 
tothe transmitter case. Thetransmitter 
case should also be bonded to the deck 
or bulkhead with a ground strap. 


d. SPECIAL 3-INCH LINE. —In rec- 
ognition of the problems of shipyards in 
making "coaxial installations" from rec- 
tangular trunks, a program has been 
initiated for improving and simplifying 
transmitting installations aboard ship. 
As a start, a special 3-inch, 180-9hm 
line with a series of fittings has been 
developed, 


At. present, 45 and 90-degree elbows 
are available which, with their swivel 
flanges and silicone rubber "O" ring 
seals, afford considerable flexibility of 
installation. Special end seals and sol- 
derless berylium. copper expansion type 
connectors for the inner conductor are 
also available. 

Plans are under consideration for ex- 
tending the use of this line to a number 
of small transmitters. 

Characteristics of this special 3-inch 
line are as follows: 
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ANTENNA LEAD-IN 
i. (6x19) wiRE ROPE 


TYPE 6!475 INSULATOR 


13" LD. WEATHER-TIGHT 
ANTENNA TRUNK 


¥'ao. ANTENNA BUS 


TYPE 61339 INSULATORS 


BUS CONNECTOR 


TYPE 61019C INSULATOR 


TYPE 61019C INSULATOR 
TYPE 61339 INSULATOR 


Skt!" ANTENNA TRUNK 


ACCESS DOOR TYPE 24270 


BULKHEAD = ANTENNA SWITCH 
AUXILIARY RADIO ROOM 


Figure 2-54. Typical Antenna Trunk Installation 
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(1) Characteristic 

Impedance............180 ohms 
(2) Outside Diameter... 3. 125 inches: 
(3) Inside Diameter......3.0 inches 
(4) Inner Conductor..... 0. 144 inch 
(5) Spacing, Teflon 


Beads. Seen C HT TY 0 inches 
(6) Line losses in db per 100 feet: 
(a) at: b-mcic os-csunsse cs . 60.179 db 
(b) at 10 mc............0.0566 dt 
(c) at:30 MCs. vee ee sees Oi 098 db 


(7) DC or peak 60- 
cycle rating........10, 500 volts 

e. SAFETY PRECAUTIONS. - Antennas 
for transmitting shall be installed so as 
notto be readily accessible to unauthor- 
ized persons. A minimum clearance of 
10 feet for low-power antennas and 12 
feet for medium and high-power antennas 
shall be allowed above spaces normallh 
accessible to personnel. (See Bureau 
of Standards Handbook H30, National 
Electrical Safety Code: ) 

‘Antenna: lead-in conductors shall be 
installed and. protected to prevent per- 
sonnel from readily coming into acci- 
dental contact with them. Lead-in con- 
ductors shall be securely fastened to 
suitable insulators which providea clear- 
ance of at least 2 inches from the near- 
estsurface. If the lead-in has an effec- 
tively. grounded metal sheath, such as 
coaxial cable, it may be attached direct- 
ly to any surface. 

The antenna lead-in should be provid- 
ed with a grounding switch for lightning 
protection. If no conducting path between 
the antenna and ground is provided in 
the connected equipment, means shall 
be provided for draining static charges 
from the antenna system. 

In wire antenna installations the con- 
nectors, clamps, shackles, etc., shall 
be strong enough to withstand a_ load 
which will break the antenna wire itself. 
A safety link which will release the wire 
before it breaks shall be usedin all wire 
transmitting antenna installations. 


3. ANTENNA TRUNKS. 
_An antenna trunk is used on. shipboard 
to enclose and support the copper bus 


which serves asa transmission line be- 
tween a radio transmitter and its an- 
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tenna. The trunk is used fo: snielding 
purposes, for mechanical protection of 
the antenna bus and also to. prevent per- 
sonnel from accidentally coming in con- 
tact with the antenna bus. | 

A trunk is basically a coaxial line. A 
copper busis supported by stand-off in- 
sulators inside the grounded metallic 
trunk. A typical antenna trunk installa- 
tion is shown in Figure 2-54. 

In exposed locations the trunk should 
extend high enough so that personnel can- 
not accidentally come incontact with the 
antenna lead-in. Figure 2-55 illustrates 
these clearances. 

The antenna trunk may be rectangular 
or circular in shape. The 9"'x1ll" rec- 
tangular trunk is commonly used in ship- 
board radio transmitting antenna sys- 
tems. A list of the trunk sizes and fit- 
tings used with some of the shipboard 
transmittersis givenin Table 2-8. 

The"'General Installation Specifications 
for Shipboard Radio Transmitting An- 
tenna Systems", RE 66A 430, sets up 
the following general requirements for 
antenna trunks: 


a. TRANSMITTERS WITH RATED 
OUTPUT OF 125 WATTS AND LESS. - 


(1) An -antenna trunk is required 
when antenna bus is located in weather 
and where mechanicalor personnel pro- 
tection is necessary. 

(2) An antenna trunk is required be- 
tween antenna disconnect device and bulk- 
head when the transmitter is located in 
the same space with one or more trans- 
mitters having a rated output of over 
125 watts. 


b. TRANSMITTERS WITH RATED 
OUTPUT OF OVER 125 WATTS. - 


(1) Antenna trunk required between 
antenna disconnect device and entrance 
insulator in alltypes of vessels. 

(2) Antenna trunk required between 
transmitter unit and disconnect device 
only in vessels having non-metallic (un- 
shielded) radio spaces or where mechan- . 
ical or personnel protection is necessary. 


c. Whenever practicable, entrance in- 
sulators and antenna down-leads shall 
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ra BULKHEAD 


(a) HORIZONTAL CLEARANCE 


NOTE 


Uninsulated portion. of 
transmitting antennas 
shall be out of normal 
reach of personnel, 


6’ MIN, 


VORA BVO EVER RLE RAVER ERE RE BREE OE AOE 


(b) VERTICAL CLE ARANC 


( Figure 2-55, Clearances For Antenna Trunks 
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TABLE 2-8. TYPICAL SHIPBOARD RADIO TRANSMITTING ANTENNA SYSTEMS 


Transmitting | Antenna |Standoff Insulators. 

Equipment hens 

(Model) Fi PPFOx: 
pacing 


36" 
48" 
60"! 
36 
36" 
48"! 
36" 
36"! 
60" 
48" 
48" 
48" 
36" 
48" 
48" 
48" 
48"' 
48" 
48"! 
48" 
48"! 
36 
48'' 
36" 


runk 


(Inches|| Device 


9x11] 24270 
9x 1l 24270 
18 x 20 |Rx 66F 312 
9x 1l 24270 
9x11 24270 
9x ll 24270 
9x1l 24270 
9x1l 24270 
18 x 11|RE 66F 312 
6x8 | 24206 
6x8 24206 
9x1l 24270 
19x11 24270 
16x 8 24206 
‘6x8 24206 
‘6x 8 24206 
‘6x 8 24206 
16x 8 24206 
16x 8 24206 
: 24206 
9x tl 24270 


on 
“ 
(>) 


9x11] 24270 
6x 8 24206 
9x11 24270 


Size Disconnect 


' (Inside) 


a ee ne mercer 


61019C 
61019C 
61475 
61019C 
61019C 
61019C 
61019C 
61019C 
61475 
61019C 
61471 
61019C 
61019C 
61471 
61471 
61471 
61471 
61019C 
61471 
61019C 
61019C 
61019C 
61019C 
61019C 


Bulkhead & ‘lBateaace Ante 
Deck Insul.|Insulator |Wire 
(Outside) |(OD) 


61475 
61475 
61475 
61475 
61475 
61475 
61475 
61475 
61475 
61475 
61019C 
61475 
61475 
61471 
61019C 
61471 
61471 
61475 
61471 


5/16" 
7/16" 
7/16" 
5/16" 
5/16" 
5/16" 


1 5/16" 


5/16" 
7/16" 
5/16" 
5/16" 
7/16" 
5/ 16" 
7-418 
7-418 
7-18 
7-418 
5/16" 
7418 


nna [Strain 


Insulators | 


(Type) 


61493 
61493 
61493 
61493 
61493 
61493 
61493 
61493 
61493 
61481 
61481 
61493 
61493 
61481 
61481 
61481 
61481 
61481 
61481 
61481 
61493 
61493 
61481 
61493 


N 
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be so located to eliminate the necessity 
for topside (weather) antenna trunks. 


d. The antennatrunk shallbe as short 
and as free from -bends as practicable. 


e. The trunk shall be fabricated from 
suitable solid sheet metal having a mini- 
mum thickness of 0.094'"'. Wire-mesh 
or expanded metal trunks are not accept- 
able regardless of location. 


f. Access doors or removable sections 
shall be provided to permit replacement 
of all pedestal, bulkhead and deck in- 
sulators enclosed therein. 


g- Inside. corner of all trunk bends 
shall have a minimum radius of 3". 
Screws, bolts,. burrs or sharp edges 
shall not protrude from the inside sur- 
faces of trunks. 


h. Allexposed steel surfaces result- 
ing from cutting, drilling, welding, riv- 
eting, etc., shall be coated with an ap- 
proved rust preventative. 


i.. The inside of all trunks shall be 
cleaned of loose: material, burrs and 
projections prior to being placed in op- 
eration. 


j. MATERIAL, 


(1) PREFERRED MATERIAL. - An- 
tenna trunks shall be constructed of one 
of the following materials, listed in or- 
der of preference: 


(a) Copper-nickel cladsteel. Clad 
0. 008"' (min) thick, two sides. 

(b) Copper-nickel cladsteel. Clad 
0.008" (min) thick, one side. (Clad- 


ding inside. ) 

(c) Copper -clad steel. Clad 0.008" 
(min) thick, two sides. 

(d) Copper-clad steel. Clad 0.008" 
(min) thick, one side. (Cladding inside. ) 


(2) SUBSTITUTE MATERIAL. -When 
the above copper-clad steelis not avail- 
able, itis permissible to substitute alu- 
minum for uge in fabricating radio trans- 
mitter antenna trunks. The aluminum 
should be 61 ST 6in accordance with 
Navy Specification 47 A 12, condition 
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T, with a minimum thickness of 0.125 
inch. The inside and outside of fabri- 
cated trunks shall be treated with a zinc 
chromate primer, the outside to be 
painted as required. 

Each seam, with the exception of bolted 
access covers, and joints in which con- 
tinuity of shielding or electrical conduc- 
tivity must be maintained shall be welded. 

It is recommended that the new inert- 
gas, shielded arc-welding equipment 
whichis suitable for welding the 61 ST 6 
aluminum alloy to be used. Type AL- 
43 welding rods (NavySpec 46 R7, Class 
B) andargonor high-test "welding grade" 
helium gas should be used for this work 
as directed by the welding engineer. 


4. ANTENNA DISCONNECT SWITCHES. 


a. GENERAL. —- Antenna disconnect 
switches are usedin shipboard installa- 
tions of radio transmitters to disconnect 
the antenna from the transmitter. The 
switch is usually installed overhead ad- 
jacent to the radio transmitter. <A dis- 
connect switch serves two purposes: it 
grounds the antenna as well as breaking 
the circuit between the transmitter and 
antenna. 


The"General Installation Specifications 
for Shipboard Radio Transmitting An- 
tenna Systems", RE 66A 430, sets up 
the following requirements for antenna 
disconnect switches: 


(1) They shall be of the type specified 
or fabricated in accordance withthe Bu- 
Ships, type plan, or RE 66A 430 if the 
Bureau does not provideatype plan. 

(2) They shall be of the shielded 
(blank-off) type when installedin a space 
containing one or more = transmitters 
having a rated output of over 125 watts. 

(3) Innon-metallic (unshielded) radio 
spaces, they shall beinstalledin a man- 
ner that the transmittef end of the trunk 
willbe blanked-off in lieu of the antenna 
end. 


b. TYPES. - Antenna disconnect 
switches are usually large knife switches. 
The types most commonly used in ship- 
boardinstallations are as follows: 
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(1) NAVY TYPE-24270 ANTENNA 
DISCONNECT SWITCH (Figure 2-56). - 
This disconnect switch is essentially a 
section of 9''x1l" transmitting antenna 
trunk containing a single-pole, three- 
position knife switch. The three posi- 
tions are marked onthe cover: 
"GROUND", "CLOSED" and "OPEN". 
This switch has a shield, or blanking- 
off plate, whichis inserted into the trunk 
section ofthe switch between the switch 
mechanism and the bus leading to the 
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transmitter. An interlock prevents the 
shield from being inserted into the slide 
except when the switchisinthe grounded 
position. After the shield has been in- 
sertedintothe slide, itlocks the operat- 
ing handle inthe grounded position. This 
prevents closing the switch again before 
the shield has been removed. Thetrunk 
section of the switch is fabricated of 
copper -clad steel (cladding 0.008"' thick, 


‘inside only). 


TOP VIEW 16 


"GROUNDED" 


SIDE VIEW 


Figure 2-56. Navy Type-24270 Antenna Switch 


2-62 


ORIGINAL 


INST ALLATION 
METHODS 


(a) Capacity: 200 amperes at. 15000 
volts. 

(b) Standard Navy Stock Number: 
17-S-534-8777. 

(c) ESO Stock Number: N16S-12100. 


(d) Reference Drawing: RE 4J 161A 


(2) NAVY TYPE-24206 ANTENNA 
DISCONNECT SWITCH (Figure 2-57). - 
Is a _ single-pole, double-throw knife 
switch. It has two positions: ''CLOSED" 
and "GROUNDED". The switch contains 
two NT -61175A Insulators as supports, 
It has two .compression. type terminals 
for clamping on a 3/8'"' OD copper an- 
tenna bus. 


(a) Capacity: 200 amperes at 7500 
volts. 

(b) Standard Navy Stock Number: 
17-S-53636-1073. 

(c) ESO Stock Number: N16S-12075, 

(d) Reference Drawing: RE 24F 146. 
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(3) NAVY TYPE-24223 ANTENNA 
DISCONNECT SWITCH (Figure 2-58), - 
This switch is a single-pole, double- 
throw knife switch witha '"'C LOSED"'and 
a "GROUNDED" position. It has a bus 
bar clamp type terminal on either end 
for connecting to a 3/8"'OD antenna bus. 
The switch is supported by two NT- 
61174B Insulators. 


(a) Capacity: 100amperes at 2500 
volts. 

(b) Standard Navy Stock Number: 
17-S-53632-2513. 

(c) ESO Stock Number: N16S-12060. 

(d) ReferenceDrawing: RE 24F 147. 


c. INSTALLATION. -It is suggested 
that when any bar type antenna diston- 
nect switch (drawing RE 66F 311): pre- 
sently installed in many 9"x11"' radio 
transmitting antenna trunks in Navy ves- 
selsis in need of repair, it be replaced 
by the installation of a Navy Type-24270 
antenna disconnect switch as an altera- 


tion equivalent to repair. 


2-63 


2-5 NAVSHIPS 900, 121(A) INST ALLATION » 
METHODS | 


z DRILL 4 HOLES 


a" 
‘“N 
“XN 
2S /, Ra 
“tr 
ge 
Cot 
=- ne —\ j ay =. 
Ben \\ Cop | <8 Gym Jes 
TO TRANSMITTER O ANTENNA 
CLOSED POSITION ‘S) 
my os 
IT, 
aaa 
Cea 
pee 
——, 
CD 


Figure 2-57. Navy Type-24206 Antenna Switch 
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UHF ANTENNA INSTALLATIONS 


1. GENERAL. 


With the increasing use of ultra-high 
frequency radio equipment in Naval ves- 
sels, the antenna location problem has 
become very difficult. Experience has 
shown that extreme care must be taken 
in selecting UHF anterina locations. Of 
great importance is the fact that the an- 
tenna must be "in the clear". This is 
because mast structures, stanchions, 
other antennas, railings, stacks, and 
other metallic structures affect the an- 
tenna pattern. 

In shipboard installations, it is very 
desirable to cover 360° in azimuth with 
both transmitting and receiving antennas. 
If this can be accomplished, transmitted 
aignals will be received with the same 
strength at a given distance regardless 
of the respective headings of the ships. 
Itis also very important to obtain suffi- 
cient signal atrength atthe receiving an- 
tenna. Sufficient signal strength is de- 
pendent upon the amount of noise present 
on the frequencyof the received signal 
and upon the signal-to-noise ratio. 

In order to obtain what approaches full 
coverage in azimuth and also give usable 
signals at ranges from 15 to 20 miles, 
the necessity of having UHF antennas as 
high as possible cannot be over-empha- 
sized. 

As a result of having to vie for favor - 
able or the more-favorable positions 
with beacons and radar equipments, it 
has become necessary in some instances 
to accept compromise locations for the 
UHF antennas. However, at least one 
of the UHF antennas should be mounted 
inahigh, clear position. Physical limi- 
tations and electronic requirements pre- 
vent installing all the UHF antennas in 
a similar position. When the UHF multi- 
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couplers become available, they should 
help to alleviate this: condition. With 
multicouplers, it is possible to operate 
several equipments simultaneously into 
the same antenna. 


2. INSTALLATION. 


a. TYPES OF ANTENNAS. -Many UHF 
failures can be traced to the antenna. 
If the antenna is full of water or if its 
insulator is painted, it will not work. 
It is important that the antenna be in- 
stalled vertically as allNavy UHF com- 
munication equipments use vertical po- 
larization. Two new UHF antennas, the 
AT-150/SRC and the AS-390/SRC, have 
been developed and are available for re- 
placement of the Type 66147 antenna. 
The AS-390/SRC is designed for mount- 
ing on top of a mast, whereas the AT- 
150/SRC should be mounted at the end 
of a yardarm or bracket. These new 
antennas offer a much better impedance 
match to the transmission line through- 
out the -band, and they also produce a 
more uniform radiation pattern. It is 
recommended that these two antennas 
be used wherever possible for installa- 
tions or for replacement of Type 66147 
antennas. 


b. LOCATING THE ANTENNA.-~ Hav- 
ing a good antenna is not sufficient;. it 
must be installed in a location that per- 
mits it to radiate uniformly. Directiv- 
ity is probably one of the major faults 
in the UHF system. A general rule for 
insuring good UHF antenna coverage is 
to locate the antenna in the clear. This 
is not too difficult for a single antenna, 
but unfortunately an installation willusu- 
ally consist.of several antennas. 
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The mast and objects onthe mast such 
as ladders, brackets and stays cause 
variations inthe antenna pattern. It has 
been found that little improvement can 
be effected by increasing the antenna 
spacing from the mast after 9 feet sepa- 
ration has been obtained. Best results 
are obtained when mast extensions are 
installed to elevate the UHF antennas to 
ahigh, clear position. Every ship should 
be provided with at least one UHF antenna 
that projects intheclearabove the radar 
on the mast. 

The bracketor stub mast used to sup- 
port the antenna can cause severe pat- 
tern distortion. Best patterns are ob- 
tained with stub masts when AS-390/SRC 
antennas are installed atop the masts. 
Whenitis necessary to use AT-150/SRC 
antennas, they should be at least 4 feet 
from the nearest vertical section of the 
support mast or mounting bracket (see 
Figure 2-59).. Horizontal members of 
the support brackets will not interfere 
with the vertically polarized radiation. 

Another consideration in the installa- 
tion of UHF antennas is the interference 


causedby spurious radiations from trans-' 


mitters. Tests have shown that a hori- 
zontal spacing of at least 21 feet or a 
vertical spacing of at least 4 feet should 
be maintained between receiving and 
transmitting antennas (see Figure 2-59). 

To prevent directivity effects on the 
patterns of nearby UHF antennas, a spac- 
ing of 6 to 8 feet should be maintained 
between antennas (see Figure 2-59). 

Figures 2-60 and 2-61 indicate the re- 
gions surrounding other antennas in 
which it is not recommended to _ install 
UHF antennas. As a rule the larger the 
object, the greater is the separation re- 
quired. 


c. TRANSMISSION LINES. - The 
transmissionlines usedin UHF installa- 
tions are 50-ohm solid-dielectric coax- 
ial cables. Since maximum power effi- 
ciency is required in UHF communica- 
tions, it is recommended that RG-18/U 
be used. This applies to receivers as 
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well as transmitters. Transmission 
lines should be checked to insure that no 
sharp bends or clamp pinches are pre- 
sent. Open and short-circuited tests 
should be performed frequently to deter - 
mine the condition of the line. A typical 
UHF installationis shownin Figure 2-62. 


d. INSTALLATION RULES. -The fol- 
lowing general rules can be applied to 
all UHF antenna installations: 


(1) Keep vertical UHF antennas at 
least one wavelength away fromany ver- 
tical conductors. 

(2) If possible, detune any vertical 
conductors within two wavelengths of 
the antenna. 

(3) Mount antennas as far out from 
supporting structures as _ practicable. 
Wider antenna’ supporting structures 
and associated gear requires a greater 
outrigger distance between the antenna 
and mast than narrow supporting struc- 
tures, for the same distortion in the re- 
sulting antenna pattern. 

(4) Keep all conductors as close to 
the supporting structure as possible, to 
reduce the shadow angle through the 
structure. 

(5) Make the supporting structure 
electrically narrow by breaking up with 
insulators all closed. loops, especially 
those smaller than one wavelength. 

(6) Pay attention to angles moder- 
ately above the horizon from the antenna, 
if aircraft communication is involved. 

(7) Check the resulting antenna pat- 
terns, preferably at several frequencies 
within the range of the equipment. Do 
this both for surface and for elevated 
targets if the equipment may be used for 
communication with aircraft. 

(8) It is desirable when planning a 
UHF antenna system to install at least 
one AS-390/SRC antenna atop a staff or 
mast. This antennacanusually becom- 
pletely "in the clear''. Type AT -150/ 
SRC antennas are designedfor mounting 
at the end of a horizontal support such 
as a yardarm or bracket. 
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Figure 2-59. UHF Antenna Arrangements : 
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Figure 2-60. Recommended Clearances Around Radio and IFF Antennas 
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ECM-66I3! 
| ANTENNA 


REGION SURROUNDING ECM-66I3! 
ANTENNA WITHIN WHICH INSTALLATION 
OF UHF DIPOLES IS NOT RECOMMENDED 


: TESTED TO 18° WHERE . J ‘ 
R ~~ PRONOUNCED DIRECTIVITY 


WAS STILL OBSERVED 


SC TYPE RADAR 
ANTENNA 


UNABLE TQ MEASURE 

BEYOND 18° DUE TO 

LIMITATIONS OF TEST 
MOUNT 


REGION SURROUNDING SC TYPE RADAR 
ANTENNA WITHIN WHICH INSTALLATION OF 
UHF DIPOLE IS NOT RECOMMENDED 


Figure 2-61. Recommended Clearances Around Radar and ECM Antennas 
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OR AT-I50/SRC) 
UG -483/U 
UG-982/U 
RG-18/U 
(SEE NOTE 1) 1, 
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(SEE NOTE 2) 
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RG-9/U 
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UG~I6O/U 
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Figure 2-62. 
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NOTES 


Limit cable length to200feet. For cable 
runs 90 feet or less, RG-10/U may be 
used in lieu of RG-18/U. UG-941A/U 
connectors will then be used instead of 
UG-982/U connectors. 


If harmonic output of TDZ causes inter - 
ference on other transmitters, such as 
radar, the RF Filter Type 53349 may be 
left connected. 


Typical UHF Installation 
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ANTENNA INSULATORS 


1. GENERAL. 


An insulator is used toisolate current- 
carrying conductors from the «ship's 
structure and from other conductors. 

When we consider the current flow 
through an insulator, we must consider 
the current path over the surface as well 
as the path through the insulator itself. 
The flow of current or leakage current 
over the surface of aninsulator may often 
exceed the flow of current through the 
material. The leakage path is usually 
due to moisture and impurities on the 
surface such as salt spray, soot, smoke 
or dust. 

This reductionin insulation resistance 
because of leakage paths may be over- 
come byincreasing the length of the sur- 
face leakage path. Some insulators are 
‘constructed in the shape of a bell with 
an additional inner fluted skirt. This 
type of construction permits a very long 
surface pathin comparison to the direct 
path through the dielectric. The bell- 
like shape also tends to keep the inner 
path as dry as possible. 

Since high temperatures and moisture 
lower .the resistance and dielectric 
strength of an insulator, surges of high 
power pulses are capable of generating 
enough heat to cause insulators to blis- 
ter, crack or flashover. 

Another phenomenon associated with 
insulators is corona. Corona is a high 
voltage ionization of air between two 
points of different potential and is identi- 
fied byablush glow anda sizzling sound. 
It often starts at 5000 volts andits effect 
increases with voltage and frequency. 
It has two effects: 


(1) It constitutes a power loss in the 
line. 
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(2) Itprovides a path of high conduc- 
tivity which in effect reduces the arc- 
over or creepage distance between a high- 
voltage point and ground. 


To prevent arc-over, insulators are 
manufactured with smooth, rounded sur - 
faces and without sharp edges. In gen- 
eral, antenna insulators possess a high 
strength-to-weight ratio. They usually 
have a glazed surface to which foreign 
material does not adhere readily and 
which tends to wash clean during rain- 
storms. The glaze also tends to resist 
moisture absorption. 


2. TYPESOF ANTENNA INSULATORS. 


Insulators for antenna systems and 
transmission lines are designed in vari- 
ous shapes and for many different uses. 
Antenna insulators may be classified 
according to their location in the an- 
tenna system. 


1 

4. STRAIN INSULATOR. -The strain 
or suspension type insulator is used in 
wire antenna assemblies, or similar 
applications. It is used to support the 
wire antenna as well as isolate it from 
the ship's structure. This type of in- 
sulator is-designed for high tensile 
strength. The following installation in- 
structions apply to strain insulators: 


(1) Shall be riggedina manner, using 
appropriate clevises and shackles, to 
permit replacement of the insulator with- 
out disturbing served joints. 


(2) Antenna dewn-leads shall be rig- 
ged to strain insulators in such a man- 
ner as to prevent any strain on the con- 
ductor studs of entrance insulators. 
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b. STANDOFF INSULATOR.-— Th® 
standoff or pedestal type of insulator is 
usedto support an antenna or open-wire 
transmission line away from the ship's 
structure. They have found general ap- 
plication as an antenna bus insulator in 
trunk lines between the transmitter and 
the antenna. The following rules apply 
to standoff insulstors: 


(1) Shall be mounted on soft rubber 
pads. The pad diameter shall be the 
game as the insulator base and 1/4'!' 
thick... 

(2) Shall be mountedwithbolts, studs 
or screws. Brazing or welding to the 
structure is not acceptable. 

(3) Shallnot be installed in locations 
exposedto the weather when used for an- 
tenna bus or wire supports. 


c. ENTRANCE INSULATOR. -The en- 
trance type is a bowl-like insulator which 
finds general application in isolating the 
antenna feed line as it passes through a 
structural part of the ship. © 


(1) Entrance Insulators (exposed to 
the weather): 


(a) Installations shall include co- 
rona shields. 

(b) Shall be so located to preclude 
accidental contact by personnel in nor- 
mal positions. : 

(c) Shall be secured with bolts, 
studs or screws. Brazing and welding 
is not acceptable. 

'(d) Shall be installed with an ap- 
proved type of waterproof gasket. 


(2) Entrance Insulators 
and protected from weather): 


(enclosed 


(a) Installations shall not include 
corona shields. 

(b) Shall be secured with bolts, 
studs or screws. Brazing or welding is 
not acceptable. 


d. FEEDTHRU INSULATOR. - The 
feedthru type insulator serves the pur- 
pose of providing a good insulating sur - 
face for feeding a transmission line 
through a bulkhead or deck. In shipboard 


ORIGINAL 


NAVSHIPS 900, 121(A) 


Section 2-7 
Paragraph 2b 


installations, they are generally used to 
support whip antennas. 


(1) Shall be secured with bolts, studs 
or screws. Brazing or welding is not 
acceptable. 

(2) Shall be installed with approved 
type waterproof gaskets. 


e. END SEAL. -Thistype of insulator 
is used toterminate coaxialtransmission 
lines. 


(lI) The smaller end seals, such as 
MxX-1461/U and MX-1465/U should be 


mounted in watertight boxes. 


(2) The larger type end seals, such 
as MX-1460/U and MX-1203/U, may be 
exposed to the weather. 

3. MAINTENANCE OF ANTENNA IN- 
SULATORS. 


Insulators are of great importance be- 
cause they serve to protect equipment 
and personnel. For this reason, it is 
important to inspect and clean the an- 
tenna insulators frequently. 

Chapter 67 of the Bureau of Ships Man- 
ual calls for periodic inspection and = 
cleaning of antenna insulators. The re- 
commended intervals between inspec- 
tions and cleanings are the maximum 
permissible under- ideal conditions. 

Antenna insulators should be cleaned 
more frequently than recommended 
when conditions are such that dirt de- 
posits accumulate rapidly. Failure to 
comply with this will result in ineffi- - 
cient operation, as proven by reports 
fromthe fleet. Frequent visual inspec- 
tions should be made to detect damage, 
fouling and other readily detectable con- 
ditions which effect antenna efficiency. 
Frequent resistance checks’ should be 
made witha megger to determine resist- 
ance-to-ground conditions. 


a. VISUALINSPECTION. —A good vis- 
ual inspection should be made when 
checking any insulator. Any damage or 
defectinthe surface ofthe material such 
as blisters, cracks, sharpedges, poros- 
ity traces, etc., should be noted and 
carefully investigated to determine if 
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they indicate the presence of a cavity 
under the surface. Other parts of the 
insulator to check are: 


(1) Surfaces around mounting holes 
which may not withstand the stress of 
mounting. 

(2) Bearing surfaces which will not 
withstand bearing pressure or friction 
of associated parts. 


b. CLEANING INSULATORS. —Leak- 
age current over the surface of an in- 
sulator is. usually due to moisture and 
impurities on the surface such as salt 
spray, soot, or dust. 

All standoff insulators, end seals of 
transmission lines, and waveguide win- 
dows should be cleaned at least once a 
month, and more oftenif conditions war - 
rant. Aboard submarines, this main- 
tenance should be carried out as soon 
after surfacing as possible after every 
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dive lasting an. hour or more. If the 
submarine does not submerge for ex- 
tended periods, this procedure should 
be practiced at least once a week. 

The smaller the insulator, end sealor 
waveguide window, the more important 
is this maintenance procedure. 

Several rinsings should be used to re- 
move accumulated dirt and salt water 
deposits. The cleaning must be thorough 
with nothing left to chance. 

Paint, varnish, shellac or grease shall 
not be applied to any portion of ceramic 
or phenolic insulating materials form- 
ing a part of the antenna system. 


4. INSULATOR DRAWINGS. 


A list of standard radio insulators for 
use in shipboard antenna installations 
is given in Table 2-9. Alistof replace- 
ment bowls for the entrance insulators 
is given in Table 2-10. 


TABLE 2-9. LIST. OF STANDARD SHIPBOARD RADIO INSULATORS 


72505-3001 
72520-3001 
72547-3001 
72565-3001 


Strain 


59665-6401 
59677-8201 
59674-7751 
59697-7001 
47460-5501 


Entrance 


70071-7651 
70701-1481 
70616-1101 
81188-5441 


Standoff 


Feedthru 


59692-6501 
59701-1001 
59709-8876 


; Standard Navy . Latest 
Current Stock Number Drawing Preceding 
Type N17-I- Number Type 


61014A 
61013A 
61249 

61012B 


RE 61AA 299F 
RE 61AA299F . 
RE 61AA 301D 
RE 61AA 301D 


61447 
61019B 
61276 


RE 61F 293G 
RE 61F 203W 
RE61F 259H 
RE 61F 298 

RE61F 260D 


61056 
61175 
61176A 
61664B 


RE 61A247L 
RE 61AA 249G 
RE 61F.262D 
RE 61F 345C 


RE 61F 288F 
RE61F 291E 
RE 61F 290F 


* Approximate surface leakage path 
# For submarine installations 
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Standard Navy 


Stock Number 
61019C 61234A |N17-I-47445-5701 


| 61276a | 61277 |N17-1-47437-5689 
| 61471 | 61470 — |[N17-1-47433-4501 


| 61475 | 61476 _|N17-1-47447-5701 


Approximate Weights: 


Type 61479.....3-1/2 lb 
Type 61481.....5-1/2 lb 


NAVSHIPS 900, 12 1(A) 


Section 2-7 
Paragraph 4 


In Figures 2-63 through 2-76 will be 
found a drawing for each of these stand- 
ard insulators. In addition, stock num- 
bers, reference drawings, and a brief 
description for these insulators are in- 
cluded. 

Drawings and data on the End Seals 
commonly used in shipboard antenna in- 
stallations will be foundin Figures 2-77 
through 2-80, 


END VIEW 


Figure 2-63. Strain Insulators Typés 61479 and 61481 


DESCRIPTION. 


Strain Insulators, Navy Types -61479. 


and -61481, are similar except for the 
length of the ceramic body. 


Material: 
Body gree etd Ceramic, Grade L-2 
End Caps........... Psi essierens Brass 


Navy Type 
Number 


61479 


61481 
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N17-1I-72505-3001 


N17-I-72520-3001 


Color...... .+ee....-Brown, glazed 
Working Load..............2000 Ib 
Ultimate Tensile Strength... .4000 Ib 


REFERENCES. 


BuShips Drawing: RE 61AA 299 


Dimensions (inches) 
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Approximate Weight: 


Type 61493.....7-1/2 lb 
Type 61494.....9-1/2 lb 


END VIEW 


Figure 2-64, Strain Insulators Types 61493 and 61494 


DESCRIPTION. Color................Brown, glazed 
Strain Insulators, Navy Types-61493 Working Load............... 3500 lb 
and -61494, are similar except for the ‘ 
length of the ceramic body Ultimate Tensile Strength. .....7000 Ib 
Material: REFERENCES. 
Body..... ...-Ceramic, Grade L-2 
End Caps............. .....Brass BuShips Drawing: RE 61AA 301 
T 2 : j 2 
poland Aah Standard Navy Stock Number La smenstons inches) 


| 61493 N17-I-72565-3001 27-1/2 | 25-7/8 
| 61494 N17-I-72547- 3001 22-1/2 | 20-7/8 | 15 | 
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g-t6 NC NUT 


6 STUDS 
3-16 NC THREAD 
EQUALLY SPACED 
ON 53 DIAM 
BOLT CIRCLE 


(Standard Navy Stock Number: N17-I-59665-6401) 


. Approximate Weight: 6-1/2 lb 


Figure 2-65, Entrance Insulator ‘Type 61471 


DESCRIPTION. 


Entrance Insulator, Navy Type-61471, 
consists of bowl, Navy Type-61470, con- 
- ductor rod, flange ring, clamping ring, 
and necessary gaskets, washers, studs, 
nuts and terminal lug. When insulator 
bowl NT-61470 is ordered separately it 
shall include 4 neoprene gaskets. 


Material: 
Bowl......Brown, glazed ceramic, 


Grade L-2 


ORIGINAL 


Conductor aera Wi pecccceces- DrONnze. 
Clamping Ring........ -e-.-- Brass 
Flange Ring........Brass or bronze 
Dry Flashover Test....... 20 kv Peak 
Voltage 
REFERENCES. 


BuShips Drawing: RE 61F 293 
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iil | £~13nc ACORN NUT 
TH 
-- DES ---. 


x a oe 
to | to rip | 
~~ i a a 6 STUDS 


~ F-13Ne THREAD 
EQUALLY SPACED 
On 73° p1AM 
BOLT CIRCLE 


97 DIAM 


(STANDARD NAVY STOCK NO.: N17-I-59677-8201) 
Approximate Weight: 16-1/2 1b 


Figure 2-66. Entrance Insulator Type 61019C 


DESCRIPTION. 


Entrance Insulator, Navy Type61019C, 
consists ofa bell shaped bowl JAN Type 
NP2B4701 (was Navy Type-61234-A), 
conductor rod, flange ring, clamping 
ring, corona shield, and necessary gas- 
kets, washers, spacers, studs, nuts, 
pins and a terminal lug. When bowl is 
ordered separately, 4 neoprene gaskets 
are shipped with it. 
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Material: 
Bowl...... Brown, glazed ceramic, 
Grade L-2 
Conductor Rod............. Bronze 
Flange Ring.......Brass or bronze 
Clamping Ring.....Brasse or bronze 
Corona Shield...............Brass 


REFERENCES. 
BuShips Drawing: RE 61F 203 


ORIGINAL 


INSTALLATION 
METHODS 


NAVSHIPS 900, 121(A) 


uu" 
52 DIAM HOLE 


3" _ 
ae 7 7@ DIAM 


Section 2-7 


(Standard Navy Stock Number: 
N17-1-59674 -7751) 


Approximate Weight: 15 lb 


CLAMPING RING 
GASKET 


{2 PINS — 
$'o1am x !3'LonG 
‘BASE RING 
GASKET 


iy 

= 12 STUDS ~3% LONG 
nw 
$-13NC— 2 THREAD 
EQUALLY SPACED 
ro 

on 612 BOLT 
CIRCLE 


Figure 2-67. Entrance Insulator Type 61276A 


Insulators will withstand a hydrostatic 
pressure of 300 psi. When insulator 
bowl Type 61277 is ordered separately, 
3 neoprene washers and one neoprene 
gasket are included with each bowl. 

The following procedure must be fol- 
lowed to insure watertight integrity of 
the assembly: 


(1) Install studs in mounting surface. 

(2) Coat gasket with approved seal- 
ing compound and place in , position. 

(3) Place base ring in position on gas- 
ket. 

(4) Place nuts onall studs and tighten 
evenly to insure a permanent pressure- 
tight joint between the base ring and 
mounting surface. 

(5) Drill pin holes (#31 drill) through 
studs, using holes in base ring as guides. 

(6) Installdrive pins tolock studs and 
base ring. (Pins furnished with insula- 
tor assembly.) 

(7) Remove nuts. 

(8) Complete remainder of the as- 
sembly in the usual manner. 


DESCRIPTION. 


Entrance Insulator, Navy Type-61276A, 
consists ofa bell shaped bowl Navy Type 
-61277, conductor rod, base ring, clamp- 
ing ring, and necessary gaskets, wash- 
ers, studs, nuts and pins. 

This insulator has beenusedin subma- 
rine installations as partof Antenna As- 
semblies AS-125/APR and AT -365/BL. 

Entrance Insulator, Navy Type-61276A, 
is similar to Navy Type-61276 except 
thatit hastwelve mounting holes and re- 
vised brass fittings on top. 


Material: 
Bowl..... Brown, glazed porcelain, 
Grade L-2 
Conductor Rod.............-Brass 
Clamping Ring..............Brass 
Base Ring............+.+-.- Bronze 


REFERENCES. 


BuShips Drawing: RE 61F 259 
RE 61F 341 


DO NOT ATTEMPT TO ASSEMBLE BASE RING AND BOWL SIMULTANEOUSLY! 


ORIGINAL 
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(Standard Navy Stock Number: 
N17-1-59697-7001) 
Approximate Weight: 24 lb 


CLAMPING RING 
I——- FLANGE RING 


6 STUDS 

~FisNc THREAD 
EQUALLY SPACED 
ON 72. DIAM 
BOLT CIRCLE 


3" . 7 
§ O1AM ORILL~ 3 DEEP 


Figure 2-68, Entrance Insulator Type 61475 


DESCRIPTION. Conductor Rod............. Bronze 
Clamping Ring and 

Entrance Insulator, Navy Type-61475, Flange Ring....... Brass or bronze 
consists of domes shaped bow! Navy Type Corona Shield............... Brass 
-61476, a bronze conductor rod, clamp- 
ing ring, flange ring, and necessary Dry Flashover Test: 
washers, gaskets, bolts, nuts and ter- Peak Voltage. .............6. 50 kv 
minal lugs. 

Material: REFERENCES. 
Bowl..... Brown, glazed porcelain, 
Grade L-2 BuShips Drawing: RE 61F 298 
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" 
& DIAM — 3 HOLES 


if 


(Standard Navy Stock Number: 
N17-1-47460-5501) 
Approximate Weight: 38 1b 


Figure 2-69, Entrance Insulator Type 61303 


DESCRIPTION. 
Bowl Insulator, Navy Type-61303, con- 
sists of a ceramic. bowl with three ce- Bushings........... Brown, glazed 
ramic bushings extending from the top. porcelain, Grade L-2 
Material: REFERENCES. 
Bowl. ...Brown, giazcu porcelain, 
Grade L-2 BuShips Drawing: RE 61F 260D 
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Standard: Navy Stock Number: 
N17-I-70071-7651 
Approximate Weight: 1-1/2 lt 


Figure 2-76.. Standoff Insulator Type 61174B 


DESCRIPTION. 


Standoff Insulator, Navy Type-61 174-B, 
consists of a cylindrical ceramic body 
with a metal base and cap. 


Material: 
Body...... Ceramic, brown glazed 
Base. .cccccccccccccccccves Brass 
Cap....... Vea Se eae er ade-eleieive cei Brass 
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Cantilever Strength: . 
Minimum. ......0.ecceegee0-170 lb 
Average Ultimate............240 lb 
Continuous Working..........120 lb 


Tensile Strength: 
Minimum. ...... 0.0000 +00-- 650 lb 
Average Ultimate............900 lb 

REFERENCES. 


BuShips Drawing: RE 61A 247 
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METHODS 


3 -16X] 
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TO CLAMP = TUBNG TO SUP 3 TuBING 
TOP VIEW 
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Type 61175A..... 3-3/4 lb 
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Ss enes 3" 
5 ~t6NC-2 TAP 3 DEEP 


Figure 2-71, Standoff Insulators Types 61175A-and 61176A 


DESCRIPTION. Cantilever Strength: 


a | (Type 61175A) | 
Standoff Insulators ,Navy Types-61175A Minimum:®.....ce.cecececees 525 lb 
and -61176A, are similar except for the Ultimiate........ccccccceece 190 lb 
length of the ceramic body. (Type 61176A) 
; Minimum.....cccscccccsese 320 lb 
Material: Ultimate. ......ccceeccecee 6 450 Ib 
Body........Porcelain, Grade L-2 ; 
Base and Cap. ..........0.. Brass NOTE: Type 61176A has been replaced 
Color..............-Brown, glazed by Type 61339. ‘ 
Tensile Strength: . REFERENCES. 
Minimum..........e.e0-0. - 1000 1b 
Ultimate. ........006020+422000 Ib BuShips Drawing: RE 61AA 249 


i : . 
Standard Navy Dimensions (Inches) 


Stock Number 


61175A NP2B3932 N17-I+70701-1481 4-25/32 


| 61176A NP2B 3948 N17-1-70701-2181 6-25/32 


a a | el 
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2-1, Section NAVSHIPS 900, 121(A) INSTALLATION: % 
’ METHODS ~ ; 
w 
UPPER CAP \ 
LOWER CAP 
2 SCREWS | 
REAM TO f-20x7 
0.380" DIAM 
me 
0. 259° DIAM 
Bice TOP VIEW 
RUBBER GASKET ) 
BRASS WASHER . 
Standard Navy Stock Number: 
| _ N17-1-70616-1101 . 
"_13 stup Approximate Weight: 7-1/4 lb 
: 2+ LONG 
Figure 2-72. Standoff Insulator Type 61339 
DESCRIPTION. Ultimate Compression 


Load, 606 ists 00s snes eccace 2,500 1b 
Standoff Insulator, Navy Type-61339, 
may be used to support a 1/4-inch or a 


Cantilever Strength: 
3/8-inch conductor. 


Minimum. ....-cscccccccosce 200 1b 
Ultimate. ...cccccccccsccssee. 400 lb 
Material: 


Body.....Brown, glazed porcelain, 

Grade L-2 

Base and Caps....Brass or bronze 
Dry Voltage Breakdown....... 40 kv 


Ultimate Tensile Strength. ...1800 lb 
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NOTE: This insulator has been desig- 
nated JAN Type #NP2B3902. 


REFERENCES. 
BuShips Drawing: RE 61F 262 
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Section 2-7 


6"DIAM 


thes _ NI1T-1-59692-6501 


9” 
32 DIAM HOLE 


INSULATOR TOP 


OECK 


4" BOLT $-13 TPH 


BOTTOM CAP 


5" 
HEX NUT 3-11 


Figure 2-73, Feedthru Insulator Type 61428 


DESCRIPTION. 


. Feedthru Insulator, Navy Type-61428, 
- consists of two conical insulators which 
are mounted on opposite sides of the 


’ deck. The assembly includes mounting» 


bolts, gaskets and washers. This in- 
sulator is used with Navy Types-66028 
and -66040 Whip Antennas. Also used 
with -66053.Whip. Antenna. 
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Material: 
Insulator Cones..... Brown, glazed 
porcelain, Grade L-2 
Insulator Top............... Brass 
Bottom Cap............2.-2.-Brass 
Stud oie tee: b6rs.8 550: oie ce: b0-0'e's veo. DFass. 


REFERENCES. 


BuShips Drawing: RE 61F 288 
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Standard Navy Stock Number: 
N1i7-I-59701-1001 


wn at = 
4 HOLES 2-lINc-2 # 0EEP 
EQUALLY SPACED ON 6°DIAM BOLT 
CIRCLE 


BOTTOM CAP 
52 °DIAM 


2-16 TAPPED HOLE ("DEEP 


9 ieee | 


Figure 2-74. Feedthru Insulator Type 61350 


DESCRIPTION. 


Feedthru Insulator, Navy Type-61350, 
consists of two bowl insulators, Navy 
Type-61351, mounted on either side of 
abrass flange. When bowls are ordered 
‘separately, one neoprene gasket and one 
soft copper-washer are shipped with 

each bowl. 


This insulator may be used with Navy 
Types -66046 and -66047 Whip Antennas. 
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Material: 
Bowls...... Brown, glazed ceramic 
Grade L+-2 
Flange......-.ccccccccceee- Brass 
Top and Bottom Caps........Brass 


Cantilever Load: - 
Minimum. eoecVvoeece 7 ee 45, 000 inch-lb 
Ultimate. e@ooeeeoeecece 90, 000 inch-lb 

REFERENCES. 


BuShips Drawing: RE 61F 291 
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INSTALLATION NAVSHIPS 900, 121(A) ' Section 2-7 
METHODS 


5 


te 132 Diam a 


oe ee TOP CAP 
= > BOWL NT-61336 


NT- 61337 


»BOTTOM CAP 


| 23 DAM 12 HOLES 


32 : 
EQUALLY SPACED 


ON 14% DIAM BOLT 
CIRCLE 


Z-unc-2 THD 4HOLES 
EQUALLY SPACED ON 
G'DIAM BOLT CIRCLE 


7 a 
2) 
a’ TOP VIEW 
CAP SCREW 3-11Nc~2 
oT cae | 


Standard Navy Stock Number: 
N17-1-59709-8876 ~ 
Approximate Weight: 150 lb 


Figure 2-75. Feedthru Insulator Type 61335 


DESCRIPTION. Material: 


Bowls.....Brown, glazed ceramic, 

Feedthru Insulator, Navy Type-61335, Grade L-2 
consists of two fluted bowls, Navy Types Caps... .ssecceececeeeeess Bronze 
-61336 and -61337, end caps, anchor Anchor Rod.......Galvanized Steel 
rod, mounting flange, and necessary Flange...........Galvanized Steel 
bolts, washers, gaskets, and terminal 
lugs. Wheninsulator bowls are ordered Cantilever Load: oe 
separately, one neoprene gasket and one Minimum.......... 50,000 inch-lb(” 
soft copper washer are included with Ultimate.......... 100,000 inch-lb/¢ 
zach bowl. ? 

REFERENCES. 

This insulator may be used with Navy 

Types-66046 and -66047 Whip Antennas. BuShips Drawing: RE 61F 290 
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Figure 2-76. Standoff Insulator Type 61664C 


DESCRIPTION. 


Standoff Insulator, Navy Type-61664C 


consists of two cylindrical Teflon in- 


sulators mounted endtoend and encased 
in tubing. There is a stud inserted in 
each end of the insulator. The top stud 
fits Whip Antenna Navy Type-66053 and 
the bottom stud mounts ina 1- inch di- 
ameter socket. 
This insulator is used ‘ioura subma- 
rines to support the Navy Type-66053 
Whip Antenna. 
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Material: 
Insulators.........ecceeee- ek eflon 
Studs.............. Stainless Steel 
Outer Sleeve....... Stainless Steel 


Working Voltage.....800 


Standard Navy Stock Number: 
N17-I-81188-5441 


REFERENCES. 


BuShips Drawing: RE 61F 345C 


ORIGINAL 


NAVSHIPS 900, 121(A) 


Section 2-7 


_—— INSULATOR 
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Figure 2-77. End Seal MX-1203/U 


INSTALLATION 
METHODS 
4” DIAM 
LUG — 
3 | 
he 
DRIP SHIELD —_|___ 
SPLASH SHIELD ——|—» 
<¢ 
= 
N 
B0DY————_ 
DESCRIPTION. 


End Seal MX-1203/U is a pressure- 
proof weatherproof end seal for use on 
submarines. It is used with RG-17/U 
_and RG-18/U cables. A drip shield is 
supplied for use when the end seal is 
mounted ina vertical position. <A splash 
shield is supplied for use where wave 
Splash spray is likely to occur. The 


ORIGINAL 


splash shield has a hand hole to permit 
cleaning the insulator and, if the end 
sealis mounted in a horizontal position, 
it also serves as a drain hole. 


REFERENCES. 


BuShips Drawings: RE 49F 602 
RE 49D 619 


2-89 


2-7 Section NAVSHIPS 900, 121(A) INSTALLATION 
METHODS | 
Ys BULKHEAD 
y ae 
y GROUND STRAP 
y} 
Y 
LUG a y) LUG 
Z 
CABLE y 
Z insucatorR = CAR dpe LUG 
Thy y | 
a Yj : 
oh cal i Y { 
| 4 
4 “ACORN NUT 
Yj f 
y BODY -28 NS-2 
inca eae 5 } -16NS-2 THREAD’ THREAD © 
ASSEMBLY é 
fe 
sy 
Figure 2-78. End Seal MX-1460/U 
DESCRIPTION. vides lugs for grounding the shield and 


End Seal MX-1460/U is a weatherproof 
end seal for high-voltage applications. 
This end seal consists of an MX-407/U 
end seal which has been modified and 
has had an armor clamp added to it. . It 
replaces the MX-407/U end seal. 


This end.seal is used with RG-17/U | 


and RG-18/U cable and may be termi- 
nated exposed to the weather. It pro- 


2-90 


armor of the cable. 
Material: 
Insulator ee eee ee ee Ceramic 
Body ...ccccccccscccecscees Brass 


REFERENCES. 


BuShips Drawing: RE 49D 341 
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Figure 2-79. End Seal MX-1461/U 


DESCRIPTION. 


End Seal MX-1461/U is a weatherproof 
end seal for use with RG-10/U cable. 
It supersedes Navy Type-49530B end 
seal. 

Basically, the MX-1461/U end seal 
consists of a modified Type 49530B end 
seal with an armor clamp. It has a lug 
for connecting to the inner conductor of 

‘the cable and a base ring for connecting 
the shield and armor of the cable to 


ORIGINAL 


ground. If the end seal is mounted on a 
panel or chassis, it is not necessary to 
use this base ring. 


Material: 
Insulator... .Chocolate glazed cer- 
amic 
Body... .ccccccscccccrcceee DFass 
REFERENCES. 


BuShips Drawing: RE 49D 237F 
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CONTACT 


Figure 2-80. End Seal MX-1465/U 


DESCRIPTION. 


End Seal MX-1465/U is used for low- 
voltage applications and may not be in- 
stalled exposed to the weather. For 
cable runs.in the weather the end seal 
must be terminated in a watertight en- 
closure. This end seal may be used 
with the following cables: RG-8/U, RG- 
9/U, RG-10/U, RG-11/U, RG-12/U, 
RG-13/U, RG-63/U and RG-116/U. It 


has a solder terminal for connecting to | 


the inner conductor of the cable and a 
lug for connecting the shield and armor 
of the cable to ground. 
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End Seal MX-1465/U. supersedes the 
MX-498/U end seal. Basically, it con- 
sists of a modified MX-498/U end seal 
withanarmorclamp.: This end seal may 
be used without the armor clamp on un- 
armored cables, in which case the end 
seal is designated the MX-498A/U. 


‘Material: 
Body... .ccscossccccrccese Drags 
Insulator.........e++e+.-Bakelite 


REFERENCES. 


BuShips Drawing: RE 49D 371B 
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ANTENNA MAINTENANCE 


1. GENERAL. 


Of necessity, antennas are located in 
the most exposed locations possible a- 
board ship. This makes for radiation 
or reception efficiency, but it compli- 
cates proper maintenance. Because of 

‘a natural reluctance to climb masts or 
stacks, the antenna systemis occasion- 
ally neglected until a major casualty de- 
velops. 

The major enemies ofthe antenna sys- 
tem are corrosion caused by salt spray 
or stack gases and paint on insulators. 

Constant whipping of all types of an- 
tennas caused by the wind or ship mo- 
tion contributes much towards broken 
strands, parted couplings and broken 
mounting brackets. 

Aside from collecting moisture, en- 
closed. trunk transmission lines give 
little trouble, requiring little more than 

- periodic cleaning for proper mainten- 
ance. . 

Wire antennas should be loweredat fre - 
quent intervals and inspected for signs 
of deterioration, particularly at clamps 
- and where they connect to trunks or 

transfnission lines. Nicks and kinks 

should be avoided as the wire will be 
weakened. at these points. It is a good 
policy to wire brush antennas while they 
are down as this removes soot and salt 
deposits as well as revealing any signs 
of weak or broken strands. Insulated- 
type receiving antennas should be wiped 
rather than wire-brushed. Whip-type 

antennas are usually hollow and have a 

tendency to collect moisture inside. A 

small hole should be drilled near the 
‘base of these antennas to permit mois- 

ture to drain out. Whips should be in- 
‘spected while down for rust spots or 
loose sections. Mounting straps and 
stand-off insulators should be carefully 
‘checked for cracks, breaking or deteri- 
Oration as well’as cleanliness. 


ORIGINAL 


Dipole antennas usually have one pole 
grounded, while the other is connected 
to the inner conductor of the coaxial 
transmission line. Any insulators on 
the dipole should be carefully cleaned of 
any paint, salt or soot deposits. Care 
should be taken not to damage glazed 
surfaces of the insulators. The mechan- 
ical condition of dipoles should also be 
checked for loose mountings, rust spots, 
etc. 

The lower section of the TBS antenna 
support contains a grounded concentric 
section of the radiator. Inside this sec- 
tion are one or two circular ceramic in- 
sulators which havea tendency to collect 
moisture over a period of time. Any 
moisture atthis point willtend tonullify 
the effect of the insulator, which will in 
turn upset the inductive reactance of the 
antenna. This willresult in a mismatch 
between the antenna and transmission 
line with consequent poor performance 
ofthe system. Many complaints of poor 
TBS performance can be traced to this 
insulator: therefore, the TBS antenna 
shouldbe periodically disassembled and 
the insulators checked and cleaned. 

It is strongly recommended that all 
antenna fittings such as insulator ring 
bolts, . shackles, turnbuckles and any 
other topside antenna fittings be coated 
with a corrosion preventive compound 
after each cleaning. Satisfactory cor- 
rosion preventive compounds are avail- 
able suchas Hard-Film Corrosion Pre- 
ventive (Standard Navy Stock Number 
G52-C-3094-50) and Gun Slushing Com- 
pound, Grade B (Standard: Navy Stock 
Number W14-C-113). — 

Shipboard antenna systems, including 
transmission lines and associated wir- 
ing, as wellas inter-unit wiring and con- 
necting cables, form animportant weak- 
link in the electronic installation, one 
which many personnel tend to neglect in 
their preventive maintenance schedules. 
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Many complaints of poor sensitivity on 
the part of a radio receiver or lack of 
range fromaradar have frequently been 
traced to some minor defect in the an- 
tenna or transmission line. Instability 
and noise are often caused by loose cable 
couplings or poor. equipment bonding. 


2. ANTENNA LEAKAGE RESISTANCE. 


Aside fzom actual physical damage, the 
most common fault in the antenna sys- 
temis low resistance to ground.. Mois- 
ture in trunks or coax, dirty insulators 
and coax dielectric breakdown all cause 
varying degrees of shunting resistance 
and must be guarded against if maximum 
system. efficiency is to be expected. 

The most convenient test of an antenna 
system is by means of high-voltage, high- 
resistance ohmmeter or '"'megger".. The 
megger usesahigh voltage (roughly 500 
volts) which is sufficient in many cases 
to breakdown and thus reveal any weak 
spots intheinsulation. Before proceed- 
ing with the test, the antenna should be 
inspected for any intentional DC shorts 
such as in the TBS antenna or receiver 
protective devices. The latter are found 
in. most general-purpose receiving an- 
tennas and usually consist of afixed re- 
sistor of about 1/2 megohm connected 
from line’ to ground. This resistor 
serves to protect the receiver and to 
drain off any accumulated static charges 
on the antenna. It is obvious that the 
resistor should be disconnected before 
testing the antenna and transmission 
line, as a constant and misleading re- 
sistance’ reading will be _ obtained. 


After protective devices, intentional 
shorts, and equipment have been dis- 
connected from the antenna, proceed as 
follows: 


a. Connect ground lead of megger to 
the hull. 

b. Connect high side or line connec- 
tion of the megger to the inner conduc- 
tor of the transmission line. It may be 
convenient to fabricate a suitable plug 
to match coaxial fittings for test pur- 
poses. 

c, Take and record the indicated re- 
sistance. 
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Theoretically, any antenna transmis- 
sion line system should read infinity on 


‘the megger, but this is not always pos- 


sible to obtain. Abrupt changes in the 
weather, high humidity or other natural 
causes often result in low readings. It 
is safe to say that any antenna _ reading 
under 100 megohms to ground for several 
successive daily readings should be in- 
vestigated. In many cases, insulation 
resistance may be raised by cleaning 
the insulators or couplings. The coax- 
ial cables and other cables and fittings 
used to connect the equipment together 
should also be tested. A check of con- 
tinuity of the antenna system should also 
be made periodically. For insulation 
resistance the following values are sug - 
gested: 


(1) A resistance of 200 megohms to 
ground or more indicates an antenna in 
good condition. 

(2) Aresistance from 5 to 100 meg- 
ohms to ground indicates the need of 
cleaning the insulators. 

(3) Aresistance of less than 5 meg- 
ohms to ground indicates an immediate 
and urgent need for locating the leak in 
the antenna and taking the steps neces- 
sary to restore the system to its origi- 
nal condition. 


3. PAINTING ANTENNAS, 


.a. GENERAL, -—All transmitting an- 
receiving antenna hardware and aces- 
sories, antenna framework, and dipoles 
should be inspected quarterly and those 
installed directly aft of. the stack should 
be inspected monthly. The gases and 
high temperature in the vicinity of the 
stacks tend to dry out and crack the 
paint which accelerates corrosion. 

When the extent of the damage only 
warrants a touch up job and there is an 
indication of corrosion, the surrounding 
area should be entirely cleaned of old 
paint, soot, rust, etc. Onecoatof wash 
primer pre-treatment (Spec. MIL-P- 
15328, Stock Number G52-P-20649- 150) 
should then be applied to improve ad- 
herence of the primer and paint. One 
coat of zinc-chromate primer (Spec. 
JAN-P-735, Stock Number G52-P-20630- 
2 for 1 gallon or G52-P-20635-2 for 5 
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gallons) and not less than two coats of 
outside haze-grey No. 27 (Spec. MIL- 
P-15130, Stock Number G52-P-961) 
should follow the wash primer pre-treat- 
ment. 

Brass dipoles need not be coated with 
zinc-chromate primer. Under no cir- 
cumstances should metallic paints be 
used. 

The above procedure applies alsowhen 
the extent of damage warrants complete 
repainting.. When just the finish coat is 
damaged and there is no indication of 
corrosion, one or two coats of the out- 
side haze-grey paint number 27 should 
be applied after the proper cleaning. 

Where it meets the approval of the 
local command, all or part of the metal 
rings, antenna transfer switches (out- 
side only), other hardware and accessor - 
ries associated with transmitting an- 
tennas shouldbe painted with red enamel, 
(Spec. 52P31, Stock Number G52-P- 
7890) as a finish coat. Hardware and 
accessories used with receiving antennas 


should be painted with blue enamel (Spec... 


MIL-P-2852, Stock Number G52 -P-7826) 
as a finish coat. 

CAUTION: Paint, varnish, shellac or 
grease shall not be applied to any por- 


tion of insulating materials forming a — 


part of the antenna system. 

Paint, varnish, 
shall not be applied to the antenna bus 
nor the metallic portion of any insulator 
in contact with the antenna bus. 


b. PAINTING RADAR ANTENNA 
HOODS. —-The antenna hoods for radar 
equipment such as the SF, SL, SO, and 
SU series are made from fiberglass 
which requires no paint for preservation. 
However, if it is desired to paint the 
hood to match the ship's color, any non- 
metallic paint may be used providing 
that not more than two thin layers are 
applied to the surface. 

(1) A non-metallic paint is one that 
has no metallic flakes suspended in the 
body of the paint. Navy haze-grey paint 
(Spec. 52-P-45) falls in this category 
and is approved for painting Navy radar 
antenna hoods. ; 

(2) Metallic paints (aluminum, gold, 
etc. ) contain metallic flakes which atten- 
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uate electromagnetic energy. These 
paints should never be used where that 
is a consideration. 

(3) Preparation of the surface. Al- 
though the kind of paint used is of pri- 
mary consideration, the procedure for 
preparing the surface and applying the 
paintis also quite important. The first 
stepinthe procedure is an inspection of 
the hood. If more than one coat of paint 
has been previously applied, the surface 
should be cleanedeither by sandblasting 
or by use of a liquid paint remover. 

(4) Painting the new surface. Navy 
haze-grey paint (Spec. 52-P-45) must: 
be sprayed on as thin as possible and 
still color the surface. A brush must 
not be used. After the painted surface 
has dried, the following words should 
be stencilled ontwo opposite sides about - 
4 inches above the bottom edge of thé 
hood: 'DO NOT PAINT". , 


Radar antenna hoods on Coast Guard 
vessels require a spar-colored paint. 
Asuitable paint usually may be obtained 
from the vessel being worked on. [If the. 
vessel can not supply the paint, it may 
be made up by mixing together the fol- 
lowing irigredients: 

1 gallon outside white (Navy Spec. 
52-P-48). 
1-3/4 pounds yellow ochre in oil 
(Fed. Spec. TT-P-381). 

2-1/2 ounces avoirdupois vermillion 
red: in oil (Fed. Spec. TT-P-381). 


4. SAFETY PRECAUTIONS. 


a. WORK ON TRANSMITTING AN- 
TENNAS. —Chapter. 67 of the Bureau of 


Ships Manual calls for the following pre- 


cautions to be observedwhen working on 
transmitting antennas: 
(1) Personnel shall not be permitted 
to go aloft while antennas are energized 
byelectronic equipment except by means 
of ladders and landings rendered safe by 
grounded hand rails or similar struc- 
tures unless it is definitely determined 
inadvance by suitable tests that no danger 
exists. This will prevent casualty due 
to involuntary relaxation of the hands 
which might occur if a small spark is 
drawn from a charged piece of metal or 
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section of rigging. The spark itself 
might be quite harmless. The voltages, 
or resonant circuits, set up in a ship's 
structure or section of rigging will cause 
shock to personnel or produce open 
sparks when contact is broken, or when 
momentarily: in contact with a metallic 
object. Personnel of the deck force or 
others working on rigging shall be warned 
regarding the hazards which may exist 
and. the precautions to be observed. 
Safety belts shall be employed when 
working aloft to guard against falls. 

(2) The above precautions should be 
observed when other antennas in the im- 
mediate vicinity are energized by elec- 
tronic transmitters unless itis definitely 
-known that no danger exists. Other an- 
tennas may be interpreted to mean any 
antennas on board another ship moored 
alongside or across the pier or ata 
nearby shore station. 

(3). There is serious danger to men 
aloft from falls caused by radar or other 
antennas which rotate or swing through 
horizontal or vertical arcs. Motor 
switches controlling the motion of radar 
antennas should be tagged and locked 
open before men are allowed aloft with- 
in dangerous proximity to such antennas. 


b. STACK GAS WARNING. -Personnel 
are further cautioned to guard against 
the poisonous effects of smoke pipe gases 
while servicing equipment aloft. Besides 
smoke particles and obnoxious fumes, 
stack gases also contain carbon monox- 
ide. While the possibility of this gas 
building up to high concentrations in the 
openis remote, the results of prolonged 
exposure to even small concentrations 
can be lethal. Stack gases sometimes 
give no warning and can cause illness, 
loss of consciousness, or even death as 
a result of a fall from the mast. To pre- 
vent personnel from being overcome by 
these gases, the following precautions 
should be observed: 


(1) Warning signs (BuShips drawing 
RE 10AA 529A) should be posted and 
located so that they will be in full view 
of personnel required to service equip- 
ment. It is recommended that one sign 
be located below near the access ladder, 
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and another aloft at the servicing plat- 
form. , 

(2) Oxygen breathing apparatus 
should be used. The Type-B oxygen 
breathing apparatus, BuShips #S-23-B- 
69855, due to its small size and weight 
is best suited for this work. Personnel 
who are required to service equipment 
aloft in the vicinity of stack gases and 
who are not familiar with oxygen breath- 
ing equipment should be anatructed4 inite 
use by trained personnel. 

(3) As a further nrecautioa, a éclex 
phone chest or throat microphone set 
should be worn for communication with 
others in the working party. The, work- 
ing party should-always include at least 
one man stationed below whois required 
to wear his phones and stand watch on 
the sound-powered telephone circuit as 
long as there is a man working aloft. 

(4) Make sure to obtain all the nec- 
essary equipment before going aloft. 


c. WARNING SIGNS. -Warning signs 
shouldbe posted adjacent totransmitters 
and transmitting antenna leads where 
there is even a slight possibility that 
personnel might come in contact with 
high voltages which may be injurious or 
fatal. 

Chapter 67 of the Bureau of Ships Man- 
ual requires that 'DANGER'" signs and 
suitable guards shall be providedto pre- 
vent personnel from coming in accidental 
contact with high voltages and for warn- 
ing: personnel to guard against the pos- 
sible presence of explosive vapors in 
certain locations and against poisonous 
effects. of smoke pipe gases while ser- 
vicing electronic equipment aloft. The 
following BuShips drawings have been 
prepared for suitable warning signs: 


(1) Drawing RE 10AA 608A-Warning 
regarding high voltage. 

(2) Drawing RE 10AA 529A- Warning 
regarding stack gases, 

(3) Drawing RE 10A 589A-Warning 
regarding explosive vapors. 


d. SAFETY PRECAUTIONS FOR 
MAST WORKERS. -A safety belt should 
be worn at all times: by mast workers. 
The safety belt should be of the approved 
type and periodically tested for its rated 
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load. These belts should be attached to 
a strong permanent support preferably 
the mast itself. A tool belt should be 
worn and care taken to prevent tools 
from falling. It is recommended that 
. all hand tools be tied to the belt with a 
length of wire or string of sufficient 
length to permit ease inworking. Wher- 
ever possible, work should be done from 
a scaffold or working platform. Ifa 
small job is to be done on,the mast, it 
may be found that the use of a "bosun's 
chair" is a safer. and more economical 
method than the construction of a scaf- 
fold. 


5, ANTENNARIGGING PHOTOGRAPHS. 


The following information is taken 
from Chapter 67 of the Bureau of Ships 
Manual: 


a. After anyinstallation or alteration 
to aship which changes or effects the 
antenna rigging or antenna system,photo- 
graphs shall be taken by the installing or 
altering activity which shall contain the 
following views: 


(1) Broadside view. 
(2) Bow view about 45 degrees re- 
“lative. 
. (3). Stern view about 225 degrees re- 
lative. | ar 
- (4). Head on view. 
(5) View from directly astern. 
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b. Before a photograph is taken, that 
space or portion of the vessel tobe photo- 
graphed shall be entirely completed as 
regards structure, and all stagings,tools, 
extraneous wires, piping, hose, rubbish, 
etc., shall be removed. 


c. The camera position should be so 
selected as to include as large a field 
asis practicable without the object with- 
in the field becoming indistinct and with- 
out objectionable foreshortening effects. 
The camera used for these photographs 
shall have sufficient depth of focus so 
that objects in the background will not 
be out of focus.. All antennas on each 
print shall be labeled as to equipment 
for which they are installed. 


d. The antenna rigging photographs 
should normally have a security classi- 
fication of "RESTRICTED". Special or 
experimented installations should have 
higher classifications. depending upon 


' the subjectof the photographs. 


e. The negative and three 8x10 inch 
prints of each of the above views shall 
be forwarded for record and study to: 
Chief, Bureau of Ships, Attention Code 
249. An information copy of the letter 
of transmittal should be forwarded to 
the U. S. Naval Photographic Center. 
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Figure 2-43. Typical Receiving Antenna Installation 


2-38 CHANGE 1 


9 


2-4 Section 
Paragraph 2 


the number of antennas required for a 
given number of receivers. For ex- 
ample, the AN/SRA-9A Filter Assembly 
(multicoupler) provides for the simul- 
taneous operation of a maximum of 28 
receiversfrom a single antenna. How- 
ever, except in extreme cases, the 
number of receivers operating from a 
single AN/SRA-9A shall be limited to 
seven or less. Further details on the 
AN/SRA-9A may be found in another 
chapter of this manual ~— Chapter 3, 
"Antenna Multicouplers". 

In planning a receiving installation, the 
circuit requirements of a given ship as 
wellas the number and type of available 
antennas should be taken into account. 

Presently, most shipboard receiving 
antennas areinstalledforward. Insome 
cases it is necessary to route trans- 
mitting antenna down-leads from near 
the yardarm on the foremast. This 
practice sometimes produces a highly 
undesirable coupling betweoonthe trans - 
mitting andreceiving antennas. In cer- 
tain vessels presently under construc - 
tion the receiving antennas are being 
erected inthe vicinity of the main mast. 
This location requires from 60 to 100 
feet of coaxial feed line; however, it is 
believed that the much smaller degree 
of coupling between receiving and trans- 
mitting antennas will permit the re- 
ceiverstooperate ina more efficient and 
reliable manner. "Burnouts" of receiver 
antenna coils caused by local trans- 
mitters should be eliminated. 


3. TRANSMISSION LINES 


In the past, RG-12/U, 70-ohmcable, 
was used in receiving antenna distribu- 
tion systems. However, the Bureau of 
Ships is presently attempting to stand- 
ardize and thereby reduce the number 
of different types of RF cables installed 
in any particular ship. It was decided 
touse only 50-ohm lines wherever pos- 
sible; the preferred lines are types RG- 
10/U and RG-18/U. This standardiza- 
tion should not be carried to the point 
of diminishing returns. That is, pres- 
ently installed RG-12/U cable in good 
condition shallnotbe replaced with type 
RG-10/U cable for the sole purpose of 
standardization. Furthermore, when 
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the low-frequency receiving equipment 
is a considerable distance from the re- 
ceiving antenna, it is preferable to in- 
stall RG-79/U, 125-ohm cable, or 3- 
inch, 180-ohm, air-filled coaxial jine 
rather than RG-10/U or RG-18/U. In 
other words, every attempt shouldbe 
made to provide each vessel with the 
best-engineered system of transmission 
lines possible. The following factors 
should be considered: 


Standardize as much as possible. 
Hold line losses below 1 db. 
Maintain shielding. 

Do not incur expenditures 
are not justified. 


Boge 


which 


4. RECEIVING ANTENNA DISTRIBU- 
TION SYSTEMS 


Typical receiving antenna distribution 
systems are shown in Figures2-44, 
2-45 and 2-46. Theydifferinthe method 
usedfor connecting the receivers to the 
receiving antennas. 

The distributionsystem using terminal 
boxes (Figure 2-44)is for small vessels 
and special applications only. The use 
of standard antenna transfer panels 
(Figure 2-45) is the preferred type of 
installation. Infuture installations filter 
assemblies such as the AN/SRA-9A or 
AN/SRA-12 may be used in place of 
present transfer panels (Figure 2-46). 
Line termination panels must be fabri- 
cated by the installing activity for use 
in conjunction with filter assemblies. 
The coaxial receptacles used shall be of 
the sametypeas those used on the filter 
assembly. The AN/SRA-12 is the same 
as the AN/SRA-9A except that it uses 
"quick -disconnect'' type connectors. 
When only one filter assemblyis in- 
stalled as in Figure 2-46, it is recom- 
mended that two receiving antennas be 
terminatedatthe Antenna Selector Patch 
Panel. 


a. TERMINAL BOXES. - All terminal 
boxes comprising the antenna transfer 
assembly (Figure 2-44) shallbe mounted 
withina 30-inch diameter circle to per- 
mit the use of standard 36-inch patch- 
cords. Theassembly should be mounted 
on a vertical bulkhead and ina position 
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Figure 2-44. Receiving Antenna Distribution System (Using Terminal Boxes) 
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TABLE 2-5. LISTOFPARTS FOR RECEIVING ANTENNA DISTRIBUTION SYSTEM 


ae 


Drawing or 
Specification 


Material 


9-S-4302-L 


2-5/8" | TypeG 
For No.8 
Stud Commercial 
| eommersiat 


Commercial 


9-S-4441-L-4 


ee ee pees 


No. 4 


j12 |sturting Tube Packing 


Resistor, Static Leak 


Receiver Protective 
Assembly 


61471 RE61F293 


RE13A340 
49120 RA49F215 


RE28J119A 
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structurally; their differences lie in the 
number of antennas and receivers that 
they can accommodate. Two views of 
Antenna Transfer Panel NT-23406 are 
shown in Figures 2-46 and 2-47. 

These transfer panels provide means 
for operating a many as four radio re- 
ceivers simultaneously into one antenna. 
At the transfer panel each antenna is 
connected toa row of four jacks. One 
jack is connected directly to the antenna; 
paraliel LisVuURh v7 Cam 
resistors. The receivers connected to 
the three decoupled jacks will operate 
at a reduced efficiency. 

The cases of these transfer panels are 
made of brass with a black wrinkle fin- 
ish. The front panels are made of alu- 
minum. The Type 23406Transfer Panel 
shown in Figure 2-46 will accommodate 
9 interspace lines and 18 intraspace lines. 
The interspace iines which terminate in 
Type 62111 End Seals, connect to the 
various antennas and to other radio 
spaces. Each interspace line connects 
to a vertical row of four jacks. The 
escutcheon plate associated with each 
line should be marked to indicate the 
remote termination of that line. 
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A double row of jacks, each fitted with 
a Type 62112 Concentric Jack Termina- 
tion, is provided on each panel for ter- 
minating the intraspace lines. These 
lines connect to the various receiver, 
frequency meter or other equipment 
positions. White escutcheon plates are 
mounted between each pair of jacks to 
enable the operator to mark the respec- 
tive communications channels, frequen- 
cies or schedules’ there-on. These 
markings may be made with pencil or 
ink and may be erased or washed off at 
will. 

The transfer panels are intended to be 
mounted on a bulkhead with the cables 
entering the top and sides of the case. 
However, they may be mounted ona 
panel or on brackets. Figure 2-50 in- 
dicates this alternate arrangement with 
the cables entering the back of the case. 
Such a procedure is possible when there 
is sufficient space behind the panel to 
permit bending thecable. This distance 
should be more than six incnes. 

The dimensions and stock numbers for 
these four transfer panels are given in 
Table 2-6. The fittings supplied with 
each of these panels are listed in Table 
2-7. 


TABLE 2-6. RECEIVING ANTENNA TRANSFER PANELS 


T t 
Overall Dimensions 
Novy (Inches) Standard Navy piece Reference 
Type Stock ; 
N y i; Stock Number ee ee Drawing 
umber! Height | Width | Depth 
| | | | 
23404 18-1/8 |34-5/16 | 5-1/2 | 17-S-93142-7931 are ee 49F 241B | 
p | i 
| | 
| 23405 | 18-1/8 |Lo-9/16 | 5-1/2 17-S-93129-7189 ai tid 49F 242 | 
| | ! 
| | | 
23406 | L1-1/16}20-9/16 | 5-1/2 | N16-P-2377| RA 49F 243 
i ! i ! 
| | 
| | | | 
| 23407 | 17-S-93121-5501] N16-P-2378| RA 49F 244 | 


18-i/8 j3-in 5a 1f2 
al 
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TABLE 2-7. FITTINGS SUPPLIED WITH ANTENNA TRANSFER PANELS 


Transfer 
Fitting Panel 
NT-23404 


Transfer 
Panel Panel Panel 


NT-23405 


Transfer Transfer 


NT-23406 NT -23407 


Concentric Jack 
NT-49120 


Concentric Jack 
Termination 
NT-62112 


18" Patch Cord 
NT-49122B 


Patch Cord | i8 
NT -49123B 
| ! | 
: | 
48" Patch Cord | 12 
NT-49150B : 


i6 10 | 10 


The transfer panels are made with 70- 
ohm fittings and designed for use with 
70-ohm cables such as RG-11/U and 
RG-12/U. However, RG-10/U, 50-ohm 
cable may be used with these fittings by 
slightly enlarging the holes for the inner 
conductor. 

The patchcords should be taken apart 
and inspected periodically to see that 
connections are secure, and that no 
frayed shield conductors can short the 
antenna circuits to ground. 


6. ANTENNA TRANSFER PANEL SB- 
346/58 


Antenna Transfer Panel SB-346/S is 
similar to the standard antenna transfer 
panels except that it uses "quick- 
disconnect" type connectors. It permits 
the operation of a maximum of twelve 
receivers from three antennas. 

The SB-346/S consists of an aluminum 
case on which are mounted the upper 
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and lower halves of an aluminum front 
panel (Figure 2-51). Twelve jacks are 
mounted on the upper half of this front 
panel andarrangedinthree vertical rows 
of four jacks each. Aluminum partitions 
in the case shield the vertical rows of 
jacks from one another. 

Three antennainput jacks are mounted 
on top of the case, one for each vertical 
row of four jacks. The top jack in the 
row is connected directly to the corre- 
sponding antenna jack; the remaining 
three jacks in the row are connected 
through 62-ohm decoupling resistors. 

On the lower half of the front panel 
are mounted twelve jacks whichare con- 
nectedto corresponding jacks on the rear 
of the case. Twelve UG-941A/U plugs 
are supplied with the unit to connect the 
lines from the receivers to the jacks on 
the rear of the case. Also supplied are 
twelve patch cables for connecting the 
jacks on the lower front panel with those 
on the upper front panel. 
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NOTE 


1. A complete ship installation will con- 
sist of stacked receptacle panels (one for each 
permanent antenna installed), one clip panel 
and one antenna clamp plate stackedas shown. 


Figure 2-52. Submarine Receiving Antenna Transfer Panel 
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7. SUBMARINE RECEIVING ANTENNA 
TRANSFER PANEL 


A special receiving antenna transfer 
panel for use on submarines is shown 
in Figure 2-52. Because of space lim~ 
itations on submarines, it is not practi- 
cal to use the standard antenna transfer 
panels such as Navy Type 23406. A 
separate receptacle panel is used for 
each permanently installed antenna; 
this provides nine teceptacies connected 
to each antenna. Like receivers should 
not be used on the same antenna unless 
necessary. Clips are provided on a 
plate at the bottom of the panel to secure 
the receiver jacks when they are not 
in use. Since the armor is removed 
from that portion of the receiver lines 
from the clamp plate to the transfer 
panel, it is important that the cable 
armor is securely bonded to the clamp 
plate through the armor clamp. The 
armor on the coaxial cables from the 
antennas should also be securely bonded 
to the receptacle panels through the 
armor clamps. 
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8. IDENTIFICATION OF RECEIVING 
ANTENNAS 


The Bureau has received a beneficial 
suggestion recommending posting a 
nameplate on antenna transfer panels 
whereby the useful frequency range of 
any receiving antenna installed ina ship 
will be readily apparent. 

In accomplishing this suggestion it is 
recommended that eachantennaterminal 
on an antenna transfer panel receive a 
nameplate approximately one-half inch 
by one and one-half inches. This name- 
plate shall contain the antenna designa- 
tion and the length of the antenna in feet 
(i.e., RA-61 over 52 feet). A second 
nameplate of the samesize shall be fas- 
tened adjacent to each antenna so that 
the useful frequency range of theantenna 
may be known. This information shall 
be engraved on the second plate (i.e., 
2-7 mc). If this is not possible, then 
the second plate shall be of a materiai 
suitable for the personnel of the ship to 
record the useful range of each antenna 
as it becomes known from actual use. 
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It is recommended that antenna trunks 
be replaced by RG-18/U or some simi- 
lar low-loss coaxial cable when the fol- 
lowing types of antenna installations are 
used: 


(1) Broad-band antennas. 

(2) High-efficiency, automatically 
tunable matching networks at the base 
of the antenna. 

(3) Fixed matching networks at the 
base of the antenna with switching ar- 
rangements to cover the band. 

(4) A fixed matching network at the 
base of the antenna to cover the low-fre- 
quency region. 


c. INSTALLATION OF GROUND 
STRAPS. —-Theinstallation of R F ground 
connections should be performed with 
the same care as used in making "hot" 
or "live" connections. If a ground strap 
performs its proper function, it carries 
current substantially equal to that car- 
riedby the center conductor of the trans - 
missionline. With shipboard transmit- 
ters, copper strap is recommended for 
RF grounding. The Bureau has found 
thata piece of solid strap is superior to 
copper braid when conducting RF cur- 
rents. Where flexibility is needed, a 
slightly longer strap in the form of a 
half-loop can be used. 


BuShips Instruction 9670.16, dated 
2 January 1953, provides the following 
minimum requirements for the ground- 
ing of electronic equipment installed on 
ships: 

"All electronic equipment whose DC 
resistance from case to ground exceeds 
0.01 ohm, shall be grounded by the use 
of straps as follows: 


(1) On units requiring sound isola- 
tion, the straps shall be copper braid, 
not less than 1/2 inch wide. 

(2) On other units, the strap shall 
not be less than 0. 020 inch thick by 1/2 
inch wide, sheet copper or brass. 

(3) The surface at the points of at- 
tachment of the straps shall be thor- 
oughly cleaned to insure a metal-to- 
metal contact. 
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(4) The straps shall be as short as 
possible with only enough loop allowed 
to permit satisfactorydeflection of shock 
or sound isolation mounts. 

(5) The strap connections shall be 
locked to prevent loosening from vibra- 
tion. 

(6) Only one strap will be required 
for each unit unless tests indicate more 
are needed." 


Static or DC ground straps are neces- 
sarywhen the transmitting equipment is 
shock mounted. This is primarily a 
measure of protection for personnel 
againstinjuryfrom stray voltages, static 
charges, or high DC potentials. As in 
the case of RF grounds, a solid copper 
strap should be used and all connection 
points should be scraped clean and tightly 
secured. The equipment should be 
grounded to the deck or bulkhead. 


Aboard ship where transmitters and 
antennas are unbalanced to ground coax- 
ial line or a trunk should be used from 
the antenna lead-into withinafew inches 
of the transmitters' output terminals. 
A good RF ground connection should be 
made from the outer conductor or shell 
tothe transmitter case. BuShips draw- 
ing RE 66D 2071 shows the proper method 
for bonding the trunk to the transmitter 
case. The transmitter case should also 
be bonded to the deck or bulkhead with 
a ground strap. 


SAF'ETY PRECAUTIONS.— Antennas 
for transmitting shall be installed so as 
nottobe readily accessible to unauthor - 
ized persons. A minimum clearance of 
10 feet for low-power antennas and 12 
feetfor medium and high-power antennas 
shall be allowed above spaces normally 
accessible to personnel. (See Bureau 
of Standards Handbook H30, National 
Electrical Safety Code. ) 

Antenna lead-in conductors shall be 
installed and protected to prevent per- 
sonnel from readily coming into acci- 
dental contact with them. Lead-in con- 
ductors shall be securely fastened to 
suitable insulators which provide a 
clearance of at least 2 inches from the 
nearest surface. If the lead-in has an 


CHANGE 1 


INSTALLATION 
METHODS 


effectively grounded metal sheath, such 
as coaxial cable, it may be attached 
directly to any surface. 

The antenna lead-in should be provid- 
ed with a grounding switch for lightning 
protection. If noconducting path between 
the antenna and ground is provided in 
the connected equipment, means shall 
be provided for draining static charges 
from the antenna system. 

In wire antenna installations the con- 
nectors, clamps, shackles, etc., shall 
be strong enough itu. withstand a load 
which will break the antenna wire itself. 
A safetylink which willrelease the wire 
before it breaks shall be used inall wire 
trans itting antenna installations (refer 
back to Figure 2-22). 


3. ANTENNA.TRUNKS 


a, GENERAL.~- When other types of 
RF transmission lines are not speci- 
fied, an antenna trunk is installed be- 
tween the radio transmitter and its 
antenna. An antenna trunk is basically 
a coaxial line. It consists of a solid 
inner conductor, supported bystand-off 
insulators in the center of a metallic 
trunk. The cross section of the trunk 
may be rectangular, square or circular 
in shape. The 9 x 11 inches rectangular 
trunk is commonly used in shipboard 
installations. A typical shipboard an- 
tenna trunk installation is shown in 
Figure 2-54. 

The trunk is used for shielding pur- 
poses, for mechanical protection of the 
antenna bus and alsoto prevent personnel 
from accidentally coming in contact 
with the antenna bus. In exposed loca- 
tions the trunk should extend high enough 
so that personnel cannot accidentally 
some in contact with antenna lead-in. 
Figure 2-55 shows these clearances. 

A list of trunk sizes and fittings used 
with some of the shipboard transmitters 
is given in Table L-8. 


b. 'TRUNK SIZES.- Antenna trunks 
are made in several sizes in order to 
accommodate radio transmitters having 
different power outputs. The following 
rectangular trunks are commonly used 
in shipboard installations: 
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(1) 6x 8 inches for transmitters in 
the frequency range of 2to 30 mc and 
having a power output of less than 100 
watts. 

(2) 9x 11 inches for transmitters of 
a frequency range of 175 kc to 30 me 
and a power output of 100 to 500 watts. 

(3) 18 x 20 inches for transmitters 
of a frequency range of 175 to 600 kc 
and a power output of 500 watts or 
greater. 


c. TRUNK MATERIAL 


(1) PREFERRED MATERIAL. - 
Transmitter antenna trunks. shall be 
fabricated of sheet steel conforming with 
Military Specification MIL-S-16113, 
(Grade M, Type I) of a minimum thick- 
ness of 0.094 inch with a copper cladding 
of 0.008 inch on one side (inside) only. 
This material is listed as items 945A 
(Std. Navy Stock No. G47-S-67425-5310), 
946 (Std. Navy Stock No. G47-S~67425- 
5510), and 947 {Std. Navy Stock No. 
G47 -S-67425-5610) in Section 47, Gen- 
eral Stores Section of the Catalog of 
Navy Material. It is recommended that 
orders be made up of items 946 and 947, 
as theselarger sizes are more econom- 
ical and will limit the number of items 
to be carried in stock. 


(2) SUBSTITUTE MATERIAL. —When 
the above copper-clad steel is not avail- 
able, it is permissable to substitute 
aluminum for use in fabricating radio 
transmitter antenna trunks. In general, 
aluminum should be used only for spe- 
cial installations; i.e., in mine craft 
where the magnetic signature must be 
kept low. 

The aluminum should be 61 ST 6 in 
accordance with Federal Specification 
QQ-A-327 with a minimum thickness of 
0.125 inch. The inside and outside ot 
fabricated trunks shall be treated with 
a zinc chromate primer, the outside to 
be painted as required. 


ad. INNER CONDUCTOR.-— The inner 
conductor of the antenna trunk shall be 
copper tubing in accordance with Fed- 
eral Specification WW-T-799. It shall 
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HANDRAIL 


f 


CATWALK 


BULKHEAD 


TRUNK 


(a) HORIZONTAL CLEARANCE 


NOTE 
Uninsulated portion of 
transmitting antennas 
shall be out of normal 
reach of personnel. 
| | 
| 
| 


i 
i 
| 
| 8 MIN 
TRUNK ee | | 
| | 
j | 
| | | rt DECK 
{bh} VERTICAL ©) FARANCE 


Figure 2-5.i. Clearances For Antenna Trunks 


CHANGE 1 


INSTALLATION 
METHODS 


NAVSHIPS 900, 121(A) 


2-5 Section 


u9T/S 961019 D6I1019 OL2h2 Il <6 6€E19 
u9T/S 261019 Db6T019 902F2 8x9 VSLII9 
u91/S D61019 D6IOT9 OL2F2 TI < 6 6eel9 
n9T/L 961019 D6TOT9 OL7PZ IT < 6 6EET9 
u9T/S D61019 D6TOT9 907¢r2 8x9 VSLII9 
8 TFL TL 19 TLYI9 902F2 8x9 VSLII9 
n9T/S 961019 DEIOTI9 907b2 8x<9 VSLII9 
SIL TZPt9 ILP¥I9 902F2 8x9 VSLII9 
8 TFL T2719 TLP19 902F2 8x<9 VSLII9 
ST#L D61019 IL¥19 902F2 8x9 VSLII9 
STL TLZP 19 ILP19 907F2 8x9 VSLII9 
u91/S SlPI9 D6I1019 OLZHZ II <6 6€€19 
u9T/L Gl1PI9 D6TOTI OLZFZ IT * 6 6EE19 
u9T/S 361019 TLP19 9072 8 <9 VSLII9 
u9T/S Glv19 D6T0T9 9022 8x9 VSLII9 
u9T/L GlP19 SLET9 ele 499 Aa] 02 < BI Beeld 
n9T/S SLrI19 D6I0T9 OL2PZ Il <6 6€e19 
u91/S S2y19 D6TOTI OL2F2 Tl <6 619 
u9T/S SLlP19 D6TOT9 OL2rZ Il <6 6EE19 
u9T/S GLlPI9 D6TOT9 OL2rZ Il <6 6€€19 
u9T/S SLPT9 D6TOT9 OL2FZ II <6 6EE19 
n9T/L GLPI9 SLYT9 Z2le APIA] OZ < VI B8Eel9 
wn9T/L GLP 19 DE6TOTI OL2F2 Il <6 619 
u9T/S SL2r19 D6TOTI9 OL2FZ 1h <6 6£E19 
el <= 


(adAz) 
$ 1OJe[NsuUyT 
uTe1jg | PuUajUY 


(eptsut) aotaeq |(seyouT) 
Io PE 18] *[Nsuy YOaq] | yOouUUODSIG 8ZIS| 
soe TUT) YpesyAME 


(TePOW) 
quourdinby 
AUNIL/srozetnsuy jyopuejyg| Puucquy | Burqzrursuery 


SWALSAS VNNALNV ONILLINSNVUL OIGVY CUVOGdIHS IVDIGAL ‘8-7 ATAVL 


CHANGE 1 


2-60 


INSTALLATION 
METHODS 


be free of kinks, dents, rough spots or 
other deformations. If it is necessary 
to join sections of the inner conductor 
to form a continuous length, a copper 
sleeve shall be fitted over the ends of 
the inner conductor and soldered. 


e. INSULATORS. - The types of in- 
sulators used withthe various size trunks 
are shown in Table 2-8. Descriptions 
and drawings of these insulators are 
given in Section 2-7 of this chapter. 


Stand-off insulators shall be mounted 


on soft rubber pads, 1/4 inch thick and 
of the same outer dimensions as the in- 
sulator base. 

A bulkhead insulator shall be used to 
support the inner conductor whenever 
the trunk passes through a watertight 
bulkhead or deck. 

An entrance insulator shall be used to 
terminate the antenna end of the trunk. 

These insulators shail be mounted with 
bolts, studs or screws;brazing or weld- 
ing is not acceptable. 


f. INSTALLATION 


(1) Antenna trunks shall be contin- 
uous both mechanically andelectrically 
from the transmitter to the antenna end 
of the trunk. 


(2) They shall be as short andas 
free from bends as practicable. 


(3) The inside corner of alltrunk 
bends shall have a minimum radius of 
3 inches. 

4) Access doors or removable sec - 
tions shall be provided to permit in- 
spection and maintenance of all stand- 
off and bulkhead insulaters enclosed in 
the trunk. 

(5) Each seam, with the exception 
of bolted access covers. and joints in 
which continuity of shielding or electri- 
cai conductivity must be maintained 
shal be welded. 

(6) The inside of the trunk shall be 
tree of, ; 
tion. All plane surtaces shail be smooth; 
screws, bolts, burrs or sharp edges 
shall not protrude from the inside sur- 
faces of trunks. All joints shall be free 
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of rough or jagged edges or slag result- 
ing from welding. 

(7) The inside and outside of the 
trunk shall be treated with a zinc chro- 
mate primer; the outside is to be painted 
as required. Galvanizing of antenna 
trunk is not permissibie. 

(8) Paint, varnish, shellac, grease 
or any other form of coating shall not 
be applied to the inner conductor, to 
any metallic portion of any insulator in 
contact with the inner conductor, nor to 
any portion af ceramic or phenolic in- 
sulating materials forming a part of the 
antenna system. 

(9) The transmitter end of the trunk 
shall be bonded to the transmitter by at 
least two straps in accordance with 
BuShips drawing RE 66D 2071. The 
straps shall be sheet copper or brass 
notless than 0. 02 inch thick by 1/2 inch 
wide. The straps shall be as short as 
possible with only enough loop allowed 
to permit satisfactory deflection of 
transmitter cabinet. 


4. THREE-INCH COAXIAL LINE (RG- 
162/U) 


In recognition of the problems of ship- 
yards in making "coaxial installations" 
from rectangular trunks, a program has 
been initiated for improving and simpli- 
fying transmitting antenna installations 
aboard ship. As a start, a special 3- 
inch broadband coaxial transmission 
line has been developed. It has been 
given the designation RG-162/U. This 
line is discussed more fully in another 
chapter of this manual (Chapter 3, "An- 
tenna Multicouplers"). 

This line is supplied in 10-foot and 
20-ioot straight sections with couplings 
for joining sections of the line. Con- 
nectors are also supplied for joining 
the inner conductors of the line and for 
aligning the scctions of the lines. 

Since this is a rigid line, 45-degree 
and 90-degree bends are available to 
flexibility in installation. 
An end seal iS used to provide a pres 
sure-tight fitting atthe end of the trans- 
mission line as well as a means for 
attaching the antenna lead-in. 
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During handling and assembly of this 
line the outer conductor must not be 
dented or bent in any manner. Also the 
interior of the line must be kept clean 
of any foreign material such as flux, 
chips, dust, etc. It is recommended 
that the line be supported every 5 feet 
when long lengths are installed. 


Some of the characteristics of the 
RG-162/U coaxial transmission line 


= Sw ee 


TOP VIEW 


“GROUNDED” 


“CLOSED” 


SIDE VIEW 


are given below: 


Characteristic 


Inner Conductor 


Spacing Teflon 
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Outside Diameter....... 3. 125 inches 
Wall Thickness... ....... 0.049 inches 
Diameter. -ssvsseucaae. 0. 156 inches, 
SPATS sue oso eee Sede ...18 inches 
Frequency Range..... upto 2200 me o 
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INTERLOCK 
BAR 


Figure 2-56. Navy Type 24270 Antenna Switch 
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5. ANTENNA DISCONNECT SWITCHES 


a. GENERAL.- Antenna disconnect 
switches are used in shipboard installa- 
tions to disconnect the antenna from the 
radiotransmitter. Theswitchis usually 
a large knife switch installed overhead 
adjacent to the transmitter. A _ discon- 
nect switch serves two purposes: it 
grounds the antenna as well as break- 
ing the circuit between the transmitter 
and antenna. 


b. TYPES.- Antenna switches shall 
be of the type specified or fabricated 
in accordance with the BuShips_ type 
plan. The types of switches most com- 
monly used in shipboard installations 
are as follows: 


(1) NAVY TYPE-24270 ANTENNA 
DISCONNECT SWITCH (Figure 2-56). - 
This disconnect switch is essentially a 
section of 9'' x 11" transmitting antenna 
trunk containing a single-pole, three- 
position knife switch. The three posi- 


tions are marked on the cover: 
"GROUND", "CLOSED" and "OPEN". 
This switch has a shield, or blanking- 
off plate, which is ins?rted into the 
trunk section of the switch between the 
switch mechanism and the bus leading 
to the transmitter. An interlock pre- 
vents the shield from being inserted in- 
to the slide except when the switch is 
in the grounded position. After the 
shield has been inserted into the slide, 
it locks the operating handle in the 
grounded position. This prevents clos- 
ing the switch again before the shield 
has been removed. The trunk section 
of the switch is fabricated of copper- 
clad steel (cladding 0.008" thick, inside 
only). 


(a) Capacity: 200 amperes at 15000 
volts. 

(b) Standard Navy Stock Number: 
17 -S-534-8777. 


{c) ESOStock Number: N16-S-12100 
43AN DRafasvancec Drawine: RE 24] i6lia 

{uy AWGLO 24 CLicwd 24a tal a aoe Coe ad * 
(2) NAVY TYPE-24206 ANTENNA 
DISCONNECT SWITCH (Figure 2-57).- 
T a single-pole, double-throw’. knife 
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switch. Ithastwopositions: "CLOSED" 
and""GROUNDED". The switch contains 
two NT-61175A Insulators as supports. 
It has two compression type terminals 
for clamping ona 3/8" OD copper an- 
tenna bus. 

(a) Capacity: 200 amperes at 7500 
volts. 

(b) Standard Navy Stock Number: 
17-S-53636-1073, 

(c) ESOStock Number: N16-S-12075 

(d) Reference Drawing: RE 24F 146 


(3) NAVY TYPE-24223 ANTENNA 
DISCONNECT SWITCH (Figure 2-58).- 
This switch is a single-pole, double- 
throw knife switch with a "CLOSED" 
and a "GROUNDED" position. It hasa 
bus bar clamp type terminal on either 
end for connecting to a 3/8" OD antenna 
bus. The switch is supported by two 
NT-61174B Insulators. 

(a) Capacity: 100 amperes at 2500 
valts. 

(b) Standard Navy Stock Number: 
17-S-53632-2513. 

(c) ESOStock Number: N16-S-12060 

(d) Reference Drawing: RE 24F 147 


c. INSTALLATION.-— It is suggested 
that whenany bar type antenna disconnect 
switch (drawing RE 66F 311) presently 
installed inmany 9" x 11'' antenna trunks 
is in need of repair, that it be replaced 
by the installation of a Navy Type 24270 
antenna disconnect switch as an altera- 
tion equivalent to repair. 


NOTE 


This does not imply that ail 
such switches must be re- 
placed; the cost invoived in 
such a procedure must be 
considered. It is not nec- 


acc j i } 
essary to replace switches 


that are in good working 


order unless specifically 
directed to do so by the 
bureau. 
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UHF ANTENNA INSTALLATIONS 


1. GENERAL 


With the increasing use of ultra-high 
frequency radio equipmentin Naval ves- 
sels, the antenna location problem has 
become very difficult. Experience has 
shown that extreme cafe must be taken 
in selecting UHF antenna locations. Of 
greatimportance is the fact that the an- 
tenna must be "in the clear''. This is 
because mast. structures, stanchions, 
other antennas, railings, stacks, and 
other metallic structures affect the an- 
tenna pattern. 

In shipboard instaiiations, itis very 
desirable to cover 360 degrees in az- 
imuth with bothtransmitting and receiv- 
ing antennas. If this can be accom- 
plished, transmitted signals will be re- 
ceived withthe same strength at a given 
distance regardless of the respective 
headings of the ships. Itis also very 
important to obtain sufficient signal 
strength at the receiving antenna. Suf- 
ficient signal strengthis dependent upon 
the amount of noise present on the fre- 
quency of the received signal and upon 
the signal-to-noise ratio. 

In order to obtain whatapproaches full 
coverage in azimuthandalso give usable 
signals at ranges from 15 to 20 miles, 
the necessity of having UHF antennas as 
high as possible cannot be over- empha- 
sized. 


As a result of having to vie for favor- 
able or the more-favorable positions 
with beacons and radar equipments, it 
has become necessaryin some instances 
to accept compromise locations for the 
UHF antennas. However, at least one 
of the UHF antennas should be mounted 
ina high, clear position. Physical limi- 
tations andelectronic requirements pre- 
vent installing all the UHF antennas in 
a similar position. The UHF multi- 
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couplers should help to alleviate this 
condition. With multicouplers, it is 
possible to operate several equipments 
simultaneously into the same antenna. 


2. INSTALLATION 


a. TYPES OF ANTENNAS. — Many 
UHF failures can be traced to the an- 
tenna. If the antenna is full of water 
or if its insulator is painted, it will not 
work. It is important that the antenna 
be installed vertically, as all Navy UHF 
communication equipments use vertical 
polarization. Two new UHF antennas, 
the AT-150/SRC and the AS-390/SRC, 
have been developed and are available 
for replacement of the Type 66147 an- 
tenna. The AS-390/SRC is designed for 
mounting on top of a mast, whereas the 
AT-150/SRC should be mounted at the 
end of a yardarm or bracket. These 
new antennas offer a much better im- 
pedance match to the transmission line 
throughout the band, and they also pro- 
duce a more uniform radiation pattern, 
It is recommended that these two an- 
tennas be used wherever possiblefor in- 
stallations or for replacement of Type 
66147 antennas. 


b. LOCATING THE ANTENNA. ~ Hav- 
ing a good antenna is not sufficient; it 
must beinstalled in a location that per- 
mits it to radiate uniformly. Directiv- 
ity is probably one of the major faults 
in the UHF system. A general rule for 
insuring good UHF antenna coverage is 
to locate the antenna in the clear. This 
is not too difficult for a single antenna, 
but unfortunately aninstallationwill usu- 
ally consist of several antennas. 

The mastand objects on the mast such 
as ladders, brackets and stays cause 
variations in the antenna pattern. Ithas 
been found that little improvement can 
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be effected by increasing the antenna 
spacing from the mastafter 9 feet sepa- 
ration has been obtained. Best results 
are abtained when mast extensions are 
installedto elevate the UHF antennas to 
a high, clear position. Every ship should 
be provided withat least one UHF antenna 
that projects intheclear above the radar 
on the mast. 


The bracket or stub mast used to sup- 
port the antenna can cause severe pat- 
tern distortion. Best patterns are ob- 
tained with stub masts when AS-390/SRC 
antennas are installed atop the masts. 
Whenitis necessary to use AT-150/SRC 
antennas, they should be at least 4 feet 
from the nearest vertical section of the 
support mast or mounting bracket (see 
Figure 2-59). Horizontal members of 
the support brackets will not interfere 
with the vertically polarized radiation. 

Another consideration in the installa- 
tion of UHF antennas is the interference 
caused by spurious radiations from 
transmitters. Tests have shown that a 
horizontal spacing of atleast 21 feet or a 
vertical spacing of at least 4 feet should 
be maintained between receiving and 
transmitting antennas (see Figure 2-59). 

To prevent directivity effects on the 
patterns of nearby UHF antennas,a spac- 
ing of 6 to 8 feet should be maintained 
between antennas (see Figure 2-59). 

It has been found that a VHF antenna 
installed close to and in the field of a 
UHF antenna will cause holes in the 
pattern of the UHF antenna; whereas, 
another UHF antenna installed in the 
same location as the VHF antenna will 
not. 

Figures 2-60and 2-61 indicate the re- 
gions surrounding other antennas in 
which it is not recommended to install 
UHF antennas. Asarule,thelarger the 
object, the greater is the separation re- 
quired. 


c. TRANSMISSION — LINES. — The 
transmission lines usedin UHF installa- 
tidms are 50-chm solid-dielectric coax- 
ialcables. Since maximum power etf1- 
ciency is required in UHF communica- 
tions, it is recommended that RG-18/U 
be used. This applies to receivers as 
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well as transmitters. Transmission 
lines should be checked to insure that no 
sharp bends or clamp pinches are pre- 
sent. Open and short-circuited tests 
should be performed frequently to deter - 
mine the condition of the line. A typical 
UHF installationis shownin Figure 2-62. 


d. INSTALLATION RULES.- The fol- 
lowing general rules can be applied to 
all UHF antenna installations. 


ft} Keen vertical UHF antennas at 


Ved EES eee 
least one wavelength away from any ver- 
tical conductors. 

(2) If possible, detune any vertical 
conductors within two wavelengths of 
the antenna. 

(3) Mount antennas as far out from 
supporting structures as _ practicable. 
Wider antenna-supporting structures 
and associated gear require a greater 
outrigger distance between the antenna 
and mast than narrow supporting struc- 
tures, for the same distortion in the re- 
sulting antenna pattern. 

(4) Keep all conductors as close to 
the supporting structure as possible, to 
reduce the shadow angle through the 
structure. 

(5) Make the supporting structure 
electrically narrow by breaking up with 
insulators all closed loops, especially 
those smaller than one wavelength. 

(6) Pay attention to angles moder- 
atelyabovethe horizonfromthe antenna, 
if aircraft communication is involved. 

(7) Check the resulting antenna pat- 
terns, preferably at several frequencies 
within the range of the equipment. Do 
this both for surface and for elevated 
targetsif the equipment may be used for 
communication with aircraft. 

(8) It is desirable when planning a 
UHF antenna system to install at least 
one AS-390/SRC antenna atop a staff or 
mast. This antennacanusually be com- 
pletely "in the clear”. Type AT-1501 
SRC antennas are designedfor mounting 
at the end of a horizontal support such 
asayardarmor bracket. The brackets, 
arms, mast exiensiuns, etc. that the 
UHF antennas are mounted on should be 
hinged or pinned so that the antennas 
are accessible for servicing. 
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Region surrounding Type 66131 Antenna 
within which installation of UHF antennas 
is not recommended. 


Tested to 18' where pronounced 
directivity was _ still obeerved; 
(unableto measure beyond 18'due 
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Region surrounding SC type radar an- 
tenna within which installation of UHF 
antennas is not recommended. 
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Figure 2-61. Recommended Clearances Around Radar and ECM Antennas 
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7 pute. 
a SRC 


Newer 


UG-982/U 


NOTES 


1. Limitcablelength to 200 feet. For 
cabie runs 100 feet or less, RG-10/U may 
be used in lieu of RG-18/U. UG-941A/U 
connectors willthen be used instead of UG- 
982/U connectors. 


RG-18/U (SEE _NOT oe. 


2. If harmonic output of TDZ causes 

—~982/1 interference on other receivers or trans- 
a mitters, such as radar, the RF Filter NT- 
53349 may be left connected. If the filter 

is not used run a length of RG-18/Ufrom 

FILTER the antenna to the output jack on the TDZ. 


NAVY. TYPE-53349 
(SEE NOTE 2) 


TDZ TRANSMITTER 


uG—-9410/U NAVY TYPE—52342 
SIF 
qi 
D ee ae ae ae 
| ° | 
RDZ RECEIVER 
— NAVY TYPE—46275 
| 


Figure 2-62. Typical UHF Installation 


CHANGE 1 2-71 


INDEX NAVSHIPS 900, 121{A) 


INDEX 


Subject 


Antenna clamps. sseeee eee eee ee 
Antenna clamps for 5/16" (6x19) Wire rope. -ssss55:5 
Antenna clamps for 7-#18 antenna Wire... sseeeeunaee 
Antenna disconnect switches... ,, oil... cee ee ee 
Gemera le vasa cae aoa da eye week ile ee de See aaa eee, 
BERD CIS a's se ace ainda ae woe erase Fb OAS 0S fe eG, whe at Rael Sal 
InstallatvOn.> were ease ae eee ee ee ea ee a ae 
Antenna entrance assemblies. seeeennnneeen anne nee 
Antenna insulators, types Of. sseeeeeee nnn e eee 
Strain insulator... «see ee nee 
Standoff insulator. «se eeee eee eee 
Entrance insulator. sseeeeeeen eee e eee 
Feedthruinsulator.....c. cece crc ceccnces eas aioe 
End Seal.......-.-. aired ari Wise ates aah ace Graces, seus a Sh ia 
Antenna leakage resistance, sseeenneenn eee e eens 
Antenna maintenance, =sseeeenneeen nee 
Antenna rigging photographs. seeeeeeenee ene n eee 
Antenna safety link. ese esse ene 
Antenna switch, Navy Type-24206. «scene ne eee e nee 
Antenna switch, Navy Type-24223. seen neen nnn ne 
Antenna switch, Navy Type-24270. ssaeeeenennnnnnee 
Antenna transfer panel, Navy Type-23406, 
fLONE VIEW: Of. ss.8 Ae eae ee a 
Antenna transfer panel, Navy Type-23406, 
right side view Of. eseeeenneee eee ene eee 


Antenna transfer panel SB-364/S.uuueuununnnneneee 
Antenna transfer panels... eesuuuueenueennuenuenuuee 
Antenna transfer panels, Table of fittings 
suppliedwith.........eee eee Sige Srbreiwie Oa ave ete ee see 
Antenna trunkSsesecenee ene n nee 
Antenne AUERRUCKlES 6 ates weuiaere weed, Wan abe Shean 
Antenna wire and fittings, list Of. weeeeannnnnnnnaaee 
Antennas, rec@iving.. ces e cent ene e eee eee 
Antennas, transMitting. «sneeen eee eee eee 
Antenna, UHF.. sseaeannn nee e ee eee aiecdes-s Sie 
Antennas, Whip. ween n eee 
Antennas, wire........ Ose got e-Seoa ee sire enenerace iia vee tet Boe 
C 
Cable: St rap sie es ajaree- a lala a ae eae eae aaa a: Sie ate are erene ae 
Clamps, antenna... ssc cee eee eee eee ee 
QeimiweGhor Sig WADE: PGP Se arse ceind esting catantareacantarrepactehaceis memietcd aries 
D 
Disconnect switches, antenna. .........0...00.002 . 


CHANGE 1 


Figure or 
Tabie No. 


eee ee eee 


eee ee wee 


see ee eee 


ee ee 


eee eens 


ee ee eee 


Page 


E=P NAVSHIPS 900, 121{A) INDEX 


Figure or Page 
Subject Table No. 


EndSeats.ia.daticewa Gecwa ste Rime tae aical Gk ery a eee wm tna e dip 2-73 
End Seal, MX-1203/U..... rer re 4 Blesmela: ewabossace.w vie ce 2-77 2-89 
End Seal, MX-1460/U..... Sabie Sua aye woh pees ewean ie 2-78 2-90 
End Seal, MX-1461/U........ ae intel ni ele wheels Sari wie care 2-79 2-91 
nd Sealy MN ATAGSSL Ug os cers e viene pad cexcaiecauae 2-80 2-92 
Entrance assemblies, antenna, <-cac revere fwsuaserd 2-47 2-44 
Entrance Insulators......... DA baw wee o'er9the et Mea 0lt™té‘w nes 2-73 
Battance Insulafors NWPe6l47l is ic oisetercécidvarvaia 2-65 2507 
Entrance Disulator,; NT-61029C 6.2 25 ds Goa warde nde o ght 2-66 2-78 
Entrance Insulator; NT=612764 1.0. aes cccwossweadede 2-67 2-79 
Entvance Insulator, NT-GiAatS: 5.000% S55 cacdacwaace 2-68 2-80 
Entrance Insulator, NT-61303......... PP eit yee 2-69 2-81 


F 
Peedthriutinswlaterss «sca abc ceessedecaosud? OVae9 es)  samureieis ek 2-73 
Feedthru Insulator, NT-61335.......... eros Fe ee 2-75 2-87 
Feedthri Insulator, .NT-GilS50\s <6 sye a wlavcle we .vedwane 2-74 2-86 
EF ¢edthri: insulator, NT=G1428 4 os. vad uwdadvcde daar 2-73 2-85 

G 


Ground ‘girapa, Installation Of 65.566 d5 pacacarcaceres vatieisie ete 2-55 


I 


Insulators, atitertias 2255.68 5.25 645 da eees 0:5 33.0 ae. « ttete's! Gem's 2-72 
GGnerak. 3.4.10 6agvaes o> SRR EE Ob 20'p ee V.¥.8-99.0 anmee™ = i wherees ee'es 2-72 
Types ‘of antenna insulators <-so.55s sec eee ce cua-ww ohete's ole ie"9 2-72 
Maintenance........ Cac c.slts Th wes aK Rano 6 2aebe Suse soy we ge 2-73 
Insulator drawings......eeeeeees ae eeereeteees cee eueeee 2-74 


M 


Maintenance of antenna insulators... ..seeeeee ceuce eee nie 6.85 2-73 
Visual: inspection woos sven seowecaaaabewniwe’s o.b.b5 Ca ele-8 2-73 
SLES TINE IMOVIRIOTS 5.5% 5:5 4 or0.9 10 o 0a case Cee os Ose v8 8 2-74 

Material for antenna trunkse: ccc ers nace vue ca baebas Sa WaLh-a-ace 2-57 
PPRLEFLERAAPETIAL Te. oscsctn 4 daa 6 aS ows he bb atthe 663 eae stem 2-57 
StS tACUtS Winterial os is 6-528 5% CaS Ed awicadsrorers bE RE 2-57 

Marking cables, receiving antenna 

Gigheibution: Sy stern, ce 65.59.0066 ba Dose cttedadelecchs b'e'a’s ee eres I 2-43 


Padeyes. “ee eee ss. eee emeewesnees etree ererereeseeee soe se ew ewe we 2-8 
PGUNIN YG SHtENHAS .c/eanie c's op sinhe e862 bb E eee EE ae oSe,0s jams 2-94 
General 7 eee eee Sa ee ee a rs eee ee eee 2-94 


1-2 CHANGE 1 


2 


*) 


INDEX NAVSHIPS 900, 121(A) 


Subject 


Pp 


Painting radar antenna hoods.. s*sssssssseeauun 
Photographs - antenna rigging. "8s seen eee 
Protective devices, receiving antenna. =*#ssssse005 


R 


Receiving antenna distribution systemS.+++++++++55 
Receiving antenna transfer panels. ss #s see uuunuan 

Receiving antennas... ssttsse teen eee e eee es 
RG-162/U, three-inch coaxial line... «sss seeeneenee 


Safetylinks oe 8 ie eee are Ae sa twee i cel veal ee 
Safety precautions.. ee 
Work on transmitting antennas... ++8sssseeeee as 
Stack gas warning. aa ee ee ee a 
Warning SignS.. seen eee eee 
Safety precautions for mast workers... wsseunane 
Safety precautions - transmitting antennas. ssssee05 
SB-346/S, antenna transfer panel. esseeeunuuunnuuen 
Separation of antennas - sransmitting antennas..... 
Sa CK VCS: asaya wie eae eee cet avareee Soiecaeiea! ater a deere Reale, eteee: eel 
Stack gas Warning... seseeeee eee 
Standoff insulators... saaeeeennnneeme eee 


Standoff insulators, NT-61174Bvweeen eee e eens 

Standoff insulators, NT-61175A and -61176A,. wsaues 
Standoff insulator, NT-61339. «seen e eee eee ee 

Standoff insulator, N'T-61664C.seeenunn nen ne eee 
Staples and padeyes.. seunannnnnnnunneununnunuuan 

Strain insulators... see eee eee 
Strain insulators, NT-61479 and -61481.. saaaaaaan 
Strain insulators, NT-61493 and -61494.. w.s.aauuae 
Stuffing tubes, receiving antenna 

distribution systems... sansannnnneeneneennoneeneee 

Submarine receiving antenna transfer panei »ssss055 
Switches, antenna diSCONNECt. sane nnn eee n eee 

a 

Terminal boxes for receiving antenna system....... 
Three-inch coaxial line (RG-162/U).aceuaannaanuase 
Transfer panel SB-346/S, antenna. ssseseneeneueee 

Transfer panels, receiving antenna. saueeueunnnuuee 
Transmission iines, receiving antennas. .seuseueuee 

Transmission ines, transmitting antennas... ..eeees 
Transmission lines - UHF antennas... waueuunnnneee 


CHANGE 1 


Figure or 
Table No. 


oe eee ee ee 


oe eeeeeee 


cee wwe eee 


oe eee eens 


eee ee erase 


7 ee ee www 


oe ee ee eee 


Page 


T-W NAVSHIPS 900, 121(A) 


Subject 
2 


Transmitting antennas - installation of..........4.-. 
Separation. o£ antennas yi-6% 405s stb Sk wd4 T5004 o 
Length of transmission lineS...seeeee es eeveneee 
Installation of ground StrapS......eeeusoesevues 
Safety precautions... c.ccaccacnnensecesoencann 


Trunks, antenna....... Ops ba CA awe Ra Om 0 WAS ER a 62% 6 
TuUrRBbuckles ;*ANbEMNds-sc< ca ciew iar adas RAG DENS Ores 
Turnbuckles for use with 5/!6''(x19) wire rope. cs 


Turnbuckles for use with 7-#18 antenna wire..,..... 
U 


UF antennas= installation (.¢.5 ss 250s oS sa eamnervae 
Type of antennas: ..cisccccsccscnmecnssance cae 
Locating the antenna 054.3868 ba dcaie bees as. ore cree 
Transmission lines...... Pe Ont eee Se 0 3 eee 
Installation Fuless 6:64 b:¢ oe 610 08 505,05 bs 6a Sb OW Ce 


Warning Signs. cawercccccsvcsccvccaesweeenesacenes 
Whip antennas wei vsccctecsnsecsecccrcsugcetaccess 
Wizve antenna details.¢.cca cececedecieaeaeseas divans 
Wire Antennas .% o s'p-a6:0'6 2s i080 09 08 tc wesc oles 66 be 
Wire, PGDE 6 655 clang 00 8b aie 0,6.3,0 $6 Des0e)a'e cL 6.09 ote ate 
Wire FOpe CONNEGEOE S's7s o:r4.0 + .0.46.0:0'0.6 640,09 .0.6.006esn0ee 


i-4 


INDEX 


Figure or Page 
Table No. 


cee ee were 2-55 
“* ee eee eae 2-55 


0 6b we is oa 2-57 
or everene 2-8 
2-19 2-11 
2-20 2-12 


sec ad e0ee 2-66 
ceaseeses 2-66 
= 14/6. 0°S04 » 2-66 
peer wenes 2-66 
ere ee eeenee 2-67 


fanmentme 2-96 
cane agee 2-31 
ceencesee 2-14 
eveecvere 2-1 
eeccerace 2-1 

2-2 


"eee ew eee 


a Oe 


>| 


A38243 
CHANGE 1 


